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Electric Motors- 
‘Timken-Equipped 


Your electric motors may drive direct, or through belts, chain, 
helical or spur gears, or rope. You may have floor, wall, or 
ceiling positions. There may be any combination of thrust and 
radial load. But so far as the bearings are concerned any 
Timken-equipped motor is ready to meet all of these conditions 
without alteration or compromise. 


Tell the motor manufacturer the general nature of the service — 
determine the power required—and specify Timken Tapered 
Roller Bearings. That is all you have to do in buying motors. 


What is more, you have made lubrication and inspection negli- 
gible items, by getting rid of all possible friction. You have 
eliminated fire risk and dripping. You have banished all the wear 
that causes high upkeep, burn-outs, shutdowns, and worry. 
And you have installed motors that maintain the original 
gap, permanently. 


For you have bought the greater bearing area, the full thrust 
capacity, and the extreme rigidity which only Timken Tapered 
Roller Bearings assure. Specify them in every order for motors. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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Are Your Cable Joint Installations 
Up To This Standard? 


This is a typical manhole illustration showing how one of 
many leading public utility companies is making use of 
the Metropolitan Super Tension Joint. 


One very important factor in the selection of this joint 
by leading companies is the performance record back of it. 


Thousands of these joints have been in use since 1912 on 
13,000 volts upwards. 


One of the many reasons for the reliability of this joint 
is the Metrolatum filling. Metrolatum is a high grade 
mineral oil compound having high dielectric strength (we 
guarantee 25,000 volts per 1/10-inch gap at 120 F.) and 
loss. It insures perfect uniformity of 


low dielectric 


saturation between joint, sleeve and cable ends. 


Write 


For full details—get the Metropolitan booklet. 
for your copy today. 


Metropolitan Device Corporation 


1250 Atlantic Avenue 


BROOKLYN, NEW YORK 
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Living Up to a Record 


N EDITOR of the ELEcTRICAL WorLD 


in calling at one of the offices of a large 
manufacturer had occasion to await the 
arrival of the man he desired to see. In the 
interim the editor approached a stenog- 
rapher and asked for the best technical 
paper in the office. The stenographer, who 
was not aware of the editor’s identity, hesi- 
tated slightly, but brought an issue of the 
ELECTRICAL WORLD. 

When asked by the editor as to what influ- 
enced her choice, she said: “Well, I notice 
that the ELECTRICAL WORLD is most fre- 
quently referred to around the office, and 
also in a library where I formerly worked 
it was a rule that no matter how our maga- 
zine budget had to be decreased we always 
had to have the ELECTRICAL WORLD.” 

And so in the daily work of the editors 
fresh evidence is accumulated to show the 
service that the ELECTRICAL WorLD is 
rendering to the industry and new inspiration 
is given the editors to “carry on” and build 
up a paper worthy of the record it has 
achieved. 
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ge, AFTER ALL 


IT IS CONFIDENCE 
[A\ieey all, when deciding upon the purchase of a 
new automobile, you usually come down to a 


choice between three or four in which you have 
confidence. 





On the 15th of every month 
you can have this wide- 
awake magazine without 
charge if you ask us today. 





Tha you make up your mind as to which car is 

backed by the best service organization—for the 
time will come when you will need service of one kind 
or another. 





IS ie EVEN if there are two makes which, in your 
opinion, are equal in quality—the one with the 
best reputation for service and fair dealings is selected. 


ba THE high tension field, Unit Type stands out 
as the first choice, both for quality and service— 
it had to be the best to get where it is. 





J on ask any user his opinion of our standardized 

equipment and DELTA-STAR service—then 
come to our factory and see for yourself what we can 
offer you. 


MONG other things, you may be surprised to 
learn that this standardized and tested equipment 


costs less than you would expect, or have been told. 


Were not buy your high tension equipment with 


the same care and thought you exercise in buying 
an automobile? 


Dp) ID you read the August and September numbers 
of our monthly magazine, illustrating the testing 
laboratories and proving grouiuds of the acknowledged 
leaders? 





Standardized Cat. No. 47 
Outdoor Substation 


(It costs less than you would expect) 


IS row leaders as General Electric, Westinghouse, 
Ohio Brass, Simplex, together with the Pasadena, 
Palo Alto and Electrical Testing Laboratories. 


IT is fact that a highly specialized company like 
DELTA-STAR, is one of the leaders in today’s 
research work is of importance when buying equip- 


The Fountain-Head of Busi- ment. 
ness Progress is Confidence. 


You cannot see or touch it— C# 


but it is there—Dynamic 
and Creative em 


H. W. Youns, President, Delta-Star Electric Co. 


2400 BLOCK, FULTON 8ST. CHICAGO, ILL. 
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Flood Control Should Begin on 
the Mississippi 


ITH the devastating floods of the Mississippi 

River and its tributaries still fresh in mind and 
with New England at present battling against swollen 
torrents and pestilence, it is apparent that something must 
and will be done to mitigate the suffering and loss caused 
by these floods. Fortunately, all hands are stretched out 
to aid and there is an apparent and sincere desire on 
the part of the national government to find remedial 
measures. Such spontaneous manifestations of sym- 
pathy on the part of a people usually regarded as sordid 
and unemotional constitute one of the brightest and most 
hopeful elements underlying the solution of the flood- 
control problem. The danger, -however, is that in its 
anxiety and enthusiasm to do good Congress may over- 
step the bounds of duty and in establishing a national 
policy spend money lavishly in works of questionable 
value. We know all too well that in times of national 
distress discretion is overwhelmed by emotion and in that 
state of mind many penny-wise-and-pound-foolish solu- 
tions pass as masterpieces of engineering and of states- 
manship. 

As soon as it convenes Congress must take up flood 
control of the Mississippi River. This is the most press- 
ing problem that the national legislature will have before 
it, and it will do well to concentrate all its attention upon 
this matter without reference to other flood-relief 
measures. Toward a solution of the perplexing prob- 
lem engineers, financiers, business men and others should 
be invited to contribute. When the Mississippi flood- 
control problem is settled, and settled right, the control 
of other streams can be considered more intelligently and 
more dispassionately. One thing at a time is a good 
policy to pursue in business as well as in legislation, and 
success is most often assured by strict adherence to that 
policy. 

ere Boe 


Industrial Electrification 


and Net Profits 


I EW conditions are developing in industry which 
open wider fields for the application of electrical 
equipment and afford the central-station power sales 
engineer an opportunity to utilize all his knowledge. 
Industry today is operating on an ever-narrowing margin 
between costs and gross income. The old days of 50 per 
cent gross profits are gone. Keen competition and lower 
commodity prices, coupled with higher selling costs, 
wages and material costs, have reduced the “spread,” or 
profit, until in some cases only 5 per cent of a manu- 
lacturer’s gross income can be counted as net applicable 
to dividends. In other words, gross annual sales of 
$10,000,000 may leave but $500,000 actual profits. 


Here is the opportunity for the electrical industry. It 
is true that power costs on the average represent but 1 
per cent of the cost of manufacturing—in some indus- 
tries more, in others a little less. Cheap power per se 
does not mean industrial prosperity or production 
economy. But there is another angle, and a very profit- 
able one, from which industrial electrification should be 
approached. Installation of electric drive, electric heating 
equipment or the supplanting of an uneconomical private 
generating plant with purchased power results in in- 
creased production, in better or more uniform quality 
of product and usually in reduced operating costs. Some 
one or all three of these conditions attend electrification 
which is decided upon only because of such economic 
reasons. If the economic advantages and savings gained 
through electrification amount to only 1 per cent of the 
gross annual sales of a manufacturer such as the one 
mentioned above who is operating on a 5 per cent margin, 
they would add $100,000 to his profits—an increase of 
20 per cent in net. Industry is striving mightily to force 
income and costs farther apart. The power salesman or 
the electrical equipment manufacturer who can show an 
industrial production manager how he can add 20 per 
cent, or even 10 or 5 per cent, to net profits will find a 
willing and ready audience. With the market for 
industrial electrification in motors but half sold, in elec- 
tric heating less than 5 per cent, and only about 50 per 
cent of the existing motor load operating on central- 
station power, the field before the electrical industry 
looms as large as ever. 


* * * X 


Let Us Keep Cool 


EYNOTES are a time-honored element of every 

serious-minded convention. The slogan is an ac- 
cepted American institution. Many an inspiring mes- 
sage has echoed from ‘platform to platform in recent 
years at the national, geographic, state and local gather- 
ings of electrical men. Promotion of good public rela- 
tions, construction of rural lines, extension of customer 
ownership, service first and always—these are but a few 
of the policies fostered by wise leadership and voiced 
by skilled speakers that have stirred enthusiasm and sent 
men forth to translate precept into practice and exhor- 
tation into action. 

This year the emphasis has changed. Because of the 
recrudescence of activity among advocates of the owner- 
ship of public utilities by government, because of pending 
federal investigations and widely published theories of 
federal control, the industry has naturally been thrown 
to some extent on the defensive, and the main theme at 
many meetings has been championship of private utilities 
regulated only by the state, defense of individual initia- 
tive, and exposure of the fallacies surrounding the attack 
and of the often-demonstrated inefficiency and extrava- 





















































gance that follow the incursion of government into 
private business. Enthusiasm to spread the truth and 
to resist encroachment has been aroused, and where a 
slight touch of apostolic fervor or crusading zeal has 
been manifest, that has added to the effectiveness of 
the appeal. 

Nearly all such addresses—and especially those of men 
holding office in electrical associations—have been argu- 
mentative and temperate in tone, phrased to carry 
conviction to the general public as well as to the members 
of the industry. Occasionally, however, some speaker 
or writer lets his zeal run away with him and indulges 
in the kind of rhodomontade and rhetorical assault that 
political stump speakers have wallowed in from the dawn 
of history. We respectfully submit that there is little 
to be gained by talking of “slimy fangs” and “viper 
heads” and “stamping” and “crushing” and that one 
seldom converts a believer in government ownership by 
calling him a red or a bolshevik—or even a socialist if 
he does not happen to consider himself one. Calm 
argument, clear demonstration, the ineluctable logic of 
indisputable facts will accomplish a hundred times more 
than abuse and fury. Always the ridiculous dogs the 
false sublime. In the long run it is the cool debater 
and not the rhetorician who pierces sophistry and carries 


his point. 
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Business Without Profit 


OT only do many manufacturers do business with- 

out profit but many business men believe it is justi- 
fiable to incur a loss by taking over business from a 
competitor at less than cost. In order to secure volume 
many manufacturers are prone to sell against competitors 
for existing business, and, of course, buyers take ad- 
vantage of the situation. Conditions are becoming so 
acute that steps have been taken to better them. A 
positive plan proposed in the electrical industry is to 
develop a larger market. Instead of shifting business 
between firms by price cutting it is planned by opening 
new markets to let all prosper alike. This program is 
one which every manufacturer can back with full en- 
thusiasm and co-operation. 

It must not be forgotten that market expansion should 
be based on data. New markets, such as those concerned 
with industrial heat, electric oil burners, decorative light- 
ing and refixturing, should be surveyed on a national 
basis in order to get a definite idea of the magnitude and 
location of the markets. Old markets for standard lines 
of business should be measured for at least five years in 
the future and should be studied for possibilities of ex- 
pansion. Why not focus all electrical interests in these 
surveys? The utilities, the manufacturers, the jobbers, 
the dealers and the technical press have the man power 
and the talent to do this job as part of the day’s work. 
A central clearing house could tabulate and analyze the 
data submitted by the co-operative work of the thousands 
of electrical men who visit homes and factories as part 
of their routine. Having these data, money can be spent 
intelligently on market development. 

A second move for better profits in industry is in- 
ternal modernization. The goal is to reduce labor 
charges per unit of product to a minimum and to get 
maximum production per unit of plant volume. Elec- 
trical equipment, processes and controls afford the means 
to arrive at these objectives, and there is no doubt that 
this modernization program will be instituted in full blast 
in all industry. Already it is being followed in some in- 
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dustries ; for instance, the automotive and electrochemical. 

There should be no fear of the future with such 
definite plans under way to relieve the present acute 
situation. This country needs the products and is able 
to pay for them on a profitable scale. The manufactur- 
ing industry is awake to conditions and has plans which 


will bring relief. 
ee 


Fuels and Furnaces by Test 


HE fuel to be used in a power station is a determin- 

ing factor in the choice of fuel-burning equipment 
and furnace type and design. Too frequently a decision 
is made on station design without regard for differences 
in fuels, and hence the operating results may prove disap- 
pointing. Unfortunately it is very difficult to pre- 
determine what a certain fuel will do under the several 
possible burning conditions in the many boiler-furnace 
designs. Some genius or other should devise what might 
be called a knockdown trial fuel-burning equipment for 
use by the industry at any location; or it might be well 
to centralize efforts in a more or less elaborate testing 
plant. 

If a given fuel in pulverized form or in a form for 
burning on stokers could be tried out in furnaces of 
different types and designs under variable conditions of 
rating, decisions for a power station could be made more 
intelligently. A visit to this or that station results in 
few tangible data because fuels differ greatly and operat- 
ing conditions vary. It would seem well worth while for 
the light and power industry, in conjunction with other 
interested parties, to consider the possibilities of a 
co-operative plan for testing any fuel with actual 


equipments. 
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Caution in Fault-Bus 
Installations 


N THE larger power stations and substations the 

installations of a fault or ground bus must be made 
with careful consideration of several factors. The pur- 
pose of this bus is to carry fault current which in turn 
will energize relays to remove the trouble from the 
system. No mechanical or electrical difficulty should be 
permitted to handicap the fault bus in carrying out this 
purpose. But the mechanical complexity of large sta- 
tions and the distances involved make it a serious problem 
to get the fault bus and its relays installed properly. 
Fault currents may vary greatly in magnitude and in 
the time required to reach maximum values. Inductive 
kicks in copper bars may cause sparks and flashovers 
throughout many paths to equipments and to building 
steel and may result in fault currents flowing in improper 
channels or in the wrong direction in proper channels. 
The many taps for grounding may give a network struc- 
ture with complex paths for fault-current flow. 

Practice in the installation of a fault bus differs widely. 
In some cases the main fault bus is tied solidly to build- 
ing steel at many locations. In other cases very high 
values of insulation are used. In general it is good prac- 
tice to use either the one or the other type of installation. 
The use of low insulation values introduces a hazard 
which should be avoided. In all cases it is well to put the 
transformers for operating relays at such locations that 
fault current of proper magnitude and direction only 
can flow. In all cases the fault bus and its connections 
should be strong mechanically and should be continuous 
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electrically. The fault bus is as important as the power 
bus and should be designed and installed with the same 
care and skill. 


* * * * 


The Breakdown of Insulation 


|e ALL electric machinery and equipment the insula- 
tion is the most vital and yet the most vulnerable 
element. The failure of insulation almost invariably 
necessitates the putting of the equipment out of com- 
mission. Insulation is readily destroyed by many simple 
types of mechanical disturbance, by moderate temperature 
variations, by moisture or by moderate departures from 
normal electrical conditions. Such a contrast of impor- 
tance and fallibility cries for correction and at first sight 
presents a most promising opportunity for study, investi- 
gation and corrective measures. But the interesting thing 
is that this opportunity has been recognized for years and 
that untold time, effort and money have been expended in 
the aim to discover those properties of insulators which 
are involved in breakdown, to control the properties of 
insulating materials, so that the insulation may be ap- 
plied to electrical equipment in accordance with the prin- 
ciples of engineering design, rather than under the present 
costly methods with high factors of safety to protect 
against uncertainties as to fundamental constants and 
final performance. 

Experimentation and research in this field are espe- 
cially active just now. Physicists and engineers are both 
attacking the problem under the stimulus of modern 
methods of looking beneath the surface phenomena. 
There is in these days increasing speculation as to the 
ultimate nature of breakdown of dielectrics. As the 
result of this type of speculation and thought, two pic- 
tures are presented as to the nature of breakdown of 
dielectrics. The first, arising with the pure theorists, 
is that breakdown is the ultimate tearing apart of the 
positive and negative charges in the atom or molecule. 
Great importance has been given this type of speculation 
by the discovery of the crystal pattern of many mate- 
rials through X-ray analysis. This permits calculation 
as to the space displacement, under electric forces, of the 
charges within the electron lattice of the atom and the 
limit of this displacement beyond which equilibrium is 
upset with resulting breakdown. The other theory con- 
cerning the nature of breakdown is that it is due to 
ionization by collision arising from the presence always 
of a number of free ions either in minute portions of gas 
or liquid or else, it may even be, in conducting material in 
the dielectrics used for insulation. This view is sup- 
ported by the explanation that it offers for the well- 
known dependence of dielectric strength on an elevation 
of temperature and also by the well-known fact that in- 
Sulation is always improved by the ‘elimination of 
moisture and all types of impurities. The first type of 
failure permits calculation of the theoretical maximum 
breakdown strength of a given pure material. Unfor- 
tunately this calculated value is always of the order of 
one hundred or more times as great as the observed 
value of breakdown strength in samples prepared under 
the most careful conditions. 

rom a practical standpoint we are concerned with the 
question of the ultimate nature of breakdown largely 
because its ultimate answer will indicate the nature of 
corrective measures which must be adopted. For the 
present, however, the most important thing to realize is 
that the breakdown strength of available dielectrics is 
far below a theoretical maximum and that this is due 
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to the presence of foreign substances or to imperfections 
in a fundamental uniform structure. It is an old, old 
story that fabricated insulation must be carefully pre- 
pared as regards the elimination of moisture and im- 
purities, but it cannot too prominently be borne in mind 
that our best present methods of such purification and 
practical methods of control of fundamental properties 
have as yet scarcely make a dent in the mischief that 
these things cause in preventing the utilization of more 
than an extremely small fraction of a very high value, 
reliably indicated by much indirect experiment and 
theory. 
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Getting Set to Guide 
the Oil Burner 


OW comes the oil burner onto the stage. In the 

last twenty years the electric flatiron, the vacuum 
cleaner, the clothes washer and the refrigerator each in 
turn has come into the center of the limelight and been 
acclaimed as the heaven-sent solution of the power com- 
panies’ need for a broader participation in the home life 
of the customer and for a larger and more profitable 
residence load. Each in turn has held the attention of 
the industry until the new love has appeared. Too often 
it has been off with the old love immediately. Then in- 
stead of fitting the new appliance into the sales appeal 
with a balanced support for each, there has been a harden- 
ing of hearts toward the former favorite. It is to be 
hoped that this bit of history will not be repeated with 
the oil burner, and steps are being taken to prevent such 
a mistake. 

After informal contact with representatives of the oil- 
burner manufacturers’ association, the N.E.L.A. mer- 
chandising committee has appointed a sub-committee, of 
which Frank Coupal of Buffalo is chairman, to act jointly 
with a committee of the Oil Heating Institute in the 
guidance of both the oil burner and the power industries 
in their approach to the great home-heating market. For 
obviously guidance is needed if the costly mistakes that 
have marked the early phases of the promotion of some 
of the other major appliances are to be avoided. There 
is work to be done both in the laboratory and in the 
field. 

The comparative qualities of the various types of 
burners must be studied in connection with hot air, steam 
and hot-water heating, used both with automatic program 
control and manually set thermostats. It presents a com- 
plex problem, but fortunately the Oil Heating Institute 
has covered much of the ground, and its data need only 
to be verified. Then the actual load characteristics of 
oil-burner equipment must be ascertained, with all the 
common variables accounted for. Diversity factor, load 
factor and service requirements must be determined. The 
economic advantage of an oil burner in contrast with im- 
proved coal practice must be defined. And all these facts 
must be made available with sufficient clarity to make the 
story plain to ordinary men. The committee has a large 
and an important job to do, but it will be worth doing. 

It would be well before any great national movement 
starts for the promotion of the “oil burner” by the power 
industry if a better name for the equipment itself could 
be established. No one refers to a steam heater as a “coal 
burner.” Why should a term be fastened on this splendid 
new domestic labor-saving device that automatically 
suggests expense for the purchase of oil? The commit- 
tee might well give thought to this. 
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New England Utilities 
Triumph Over Flood Disaster 
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ARD hit by fire or 
flood, public utilities of 
this country can always be 
counted upon to spend their 
resources without stint to 
restore interrupted or im- 
paired service, mobilizing 
personnel and equipment 
with utter disregard of 
comfort and cost. And so 
New England utilities ran 
true to industry form dur- 
ing last week’s flood. 

To the engineers and op- 
erating staffs of these utili- 
ties high praise is due. 
Where hydraulic plants 
were designed for regula- 
tion of stream flow and 
where interconnection had 
been established and main- 
tained, the effect of the dis- 
aster upon service was mini- 
mized. A news account of 
the task which confronted 
the light and power compa- 
nies is given on page 1005. 


























Above—Station of the United 


Electric Light Company, Spring- 4 - 
field, Mass., menaced by flood- q 
waters. ‘ : 

Below — Swirling waters : 





threatened customers’ _ trans- 
former station at Mittineague, 
Mass. 
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Load Tests Check Tower Design 


Eighty-foot tower to be used on the 220,000-volt 
Conowingo power line loaded to failure. Features 
of design and economic value. Results of the tests 


By R. W. WILBRAHAM 


Electrical Engineer Day & Zimmermann, Philadelphia, Pa. 


used for the power transmission line of the 

Conowingo hydro-electric development near Phila- 
delphia was recently subjected to service tests and loaded 
to failure, fulfilling the designer’s expectations in every 
detail. 

The tower is designed for one three-phase, 220-kv. 
circuit with the conductors in a horizontal plane, with 
a separation of 25 ft. 6 in. Two ground wires are 
carried approximately 16 ft. above the plane of the con- 
ductors and midway between them. The lower section 
of the tower is square, so that the batter of the legs is 
the same in any face, resulting in a pyramidal section 
up to a point about 20 ft. below the conductors, where it 
is necessary to flare the sides outwardly to provide the 
necessary electrical clearance for the middle conductor. 

On account of the size of the base, which is about 
35 ft. square, horizontal members close to the ground 
line are very undesirable, and to avoid this the lower 
section is composed of four legs, each of which is inde- 
pendent and may be made of any suitable length for 
small extensions and for uneven ground conditions. The 
standard legs are about 18 ft. in height, but special legs, 
both 5 ft. shorter and 5 and 10 ft. longer, have been 
used. For extensions greater than 10 ft. an additional 
section is inserted in the tower above the legs. 

The tower embodies several new features of economic 
value. Maintaining the square horizontal section to as 
great a height as possible—to the waist line—results in 
a definite and equal distribution of the torque stresses 
in each of the four faces of the tower below the waist. 
The unbalanced horizontal shear at the foundation is re- 
duced to a minimum by fixing the legs at an angle so that 
if they extended above the waist line they will inter- 
sect at the center of gravity of the loads. The fact that 
the stresses are mainly in the tower legs permits very 
long equal or unequal leg extensions of the same size 
angle. 


. SPECIALLY designed structural steel tower to be 


Low WEIGHT AND Cost 


The net result is a tower and foundation that, for 
the same loading and strength, will have the lowest 
weight and cost for construction involving horizontal 
disposition of conductors. 

The towers are built from galvanized structural steel 
shapes, the largest main member being a 4x4x$-in. angle. 
Connections are all field bolted with $-in. galvanized 
bolts. The total weight of the standard tower above 
the ground is approximately seven tons. 

!'wo designs of anchors are used: For normal line 
Construction, structural steel tripod anchor extending 

ft. below ground; for special construction, a concrete 
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foundation, into which is placed an extension of the main 
leg angle. 

A feature of the design is the special length legs, which 
may be used for uneven ground conditions and for vary- 
ing the height of the towers. 

Four lengths of legs are used with the standard towers 
and body extensions—namely, 5 ft. shorter than stand- 
ard, standard (which makes an 80-ft. tower), 5 ft. longer 
than standard and 10 ft. longer than standard. Any of 
these legs may be used on any one of the four corners 
of the tower, as the connections are standard. 

This assortment of legs changes the height of the tower 
by 5-ft. intervals on level ground or compensates for 
a difference of elevation of the individual leg founda- 
tions by 15 ft. in 5-ft. intervals. By the use of the 
15 or 30-ft. body extensions, under which are placed 
any of the legs that are used with the standard height 
tower, the height of the tower may be increased by 5-ft. 
intervals to 125 ft. 


Spans, CoNDUCTORS AND CLAMPS 


The towers are spaced about 1,100 ft. and support 
one three-wire circuit and two ground wires. The con- 
ductor used is 795,000-circ.mil steel-cored aluminum 
with an ultimate strength of 37,900 lb. Ground wires 
are 183,600-circ.mil steel-cored aluminum with an ulti- 
mate strength of 25,700 Ib. All wires are suspended in 
releasing clamps and have about 30-ft. sag. 

The releasing clamps are so designed that an unbal- 
anced pull that will produce a longitudinal swing of 20 
deg. of the insulator will completely release the clamping 
mechanism. Then the wires are held only by the friction 
in the saddle of the clamp. By the use of these clamps 
the longitudinal pull from a broken wire is restricted to 
a small fraction of the strength of the wire and results 
in a tower considerably lighter than one designed with- 
out this feature. 

For the test frame two towers were erected, one on 
the side and one in front of the test tower and about 
100 ft. away. One was used for the horizontal trans- 
verse loads and the other for the horizontal longitudinal 
loads. The test tower was equipped with 24 “telemeters,” 
a device that measures the deformation at a particular 
point in a structure by varying the resistance in an elec- 
trical circuit. These “telemeters” were read as increments 
of the test loads were applied to the structure and the 
readings were noted. 

Movement of the crossarm was measured by transits 
set up at a short distance from the base of the tower and 
focused on scales fastened to the crossarm. Levels were 
used to note any movement of the anchors. 

Loads were applied to the tower at the five points of 
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Shackle for Test No.1 
horizontal ee 
transverse , —_ - 
loads-~, Shackle for vertical and ODES TEMO 
OY pars. ‘tudl, TEST NO1-Strength of crossarm . 2 2 
AK — — A vertical load of 20,250 1b. applied +0 4-0 0 
m : P at point 9, then add 17,000 Ib. at point Load |9-20.250| 9-0 r,) 
Detail at Points 8,9 and 10 250/b. at point 10 
4, then add 20,250 poll 
Release load at point 4 first, then /0-20,250\10-20,250| 0 
Type A Tower —>X release loads at points 9and 10 2" 2" ur 
In} Test No! - 
K 13,000 Loads led 
2X i 4[4[#]lwv][vi|n{[o 
° i ‘Section , 14” 1g” 2" 4" 
Plan Showing Direction of Pulls Detail at Points 3and4 
__ 6/00 __, 4080 050 
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Anchor’ "NWN AINA\Y 
/Anchor {_6800, DB © 
{ 4,275 —B¢ ] ] 
| if . 
3875 3815 J8IS 5900 
4275 
Test No.2 
Thorteontel longhigdifal load oF 1400016 applied at point 3 
TEST N0.2-Strength of crossarim CTIZATA 1ONGITAAINIAL }OGG OF | . APPWeA AT poi? 
vertical loads OF 3815 Ib. each ‘applied at points 89and 10 A vertical load of 2,875 |b. applied at point J and a vertical 
i a, Aa, PR IE ns (oat Moodle OF L750 1b each applied at points 8, 9and 10 
j h 75 Ib. Y ertical lo of 7, 8, 
— my — — — fe 3 : = ae pee ry e ed) rj af Horizontal transverse loads of 3050 /b.each applied at points Sand 4 
Test No.2 ” ” ” ” 3400 ” ” ” ” ” 8, I and 10 
est No. 
All vertical loads applied first — Sod aa 3 3 
Point applied | 8 9andl0 | sand4 | 8,9andl0 | 3and4 st 5506 75001 aa 
Load 2,138 1,838 4,275 3,625 Lood ad — Pa a 
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£ ” 4 Ye"Down | "Down | "Down 
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6800 10 
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5400 as 
Test No.3a 
TEST NO.3c- Broken conductor, 9 : 
A horizontal longitudinal load of 10,000/b.applied 
at point 9 
TEST NO.3a- Broken conductor, 8 or 10 : Vertical loads of §,750/b. each applied at points Jand4 
A horizontal longitudinal load of 10,0001b. applied at point 8 A vertical load of 3,875 /b. applied at point 9, and 
Vertical loads of ¢ 750 Ib. each applied at points Jana 4 vertical loads of 7,750 Ib. each a ened at points Band /0 
A vertical load of 3,875/b. applied at point 8 and vertical Horizontal transverse loads of "305 0lb.each applied at 
loads of 7,7501b.each applied at poirts 9 and /0 points Zand 4 ; 
Horizontal transverse loads of Yo00 each applied at points Sard 4 Horizontal transverse loads of 3,400/b. each applied 
” ” » 43400" » » » » &9and/0 at points 8, 9and 1/0 
Test No.3a Test No.3c 
Point ied 9 Point ( 9 
Load 10,000 Load 000 | 7,500 
ti R 
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POINTS OF LOAD APPLICATION AND RESULTS OF TESTS 
Twenty-four “telemeters” measured the deformation in the structural members under test loads. This 
device consists primarily of carbon-pile resistors connected in a Wheatstone bridge circuit, so that 
elongation or compression of members can be observed at a remote point while loads are being applied. 
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wire attachment, as shown by the illustrations and tables. 

In Test 3 the loads were based on 1 in. of radial ice, 
8 lb. of wind, 0 deg. F., the longitudinal load being 
restricted to 10,000 Ib. 

In Test 4 the loads were equivalent to 4 in. of radial 
ice, 8 lb. of wind, 0 deg. F., all loads increased by 50 
per cent, no reduction of longitudinal load being made. 

In Test 5, with the same loads as in Test 3a, the trans- 
verse loads were increased until failure, which occurred 
at 72 per cent overload. 

The tower was loaded by means of cast-iron pigs 
weighing from 80 to 120 lb. each, which were placed on 
platforms suspended by cables from each of the points 
in the tower to which loads were applied. 

Under Test 4 one leg angle on the tower showed signs 
of slight distress. 

Under Test 5, with 35 per cent increase in transverse 
loads, the same leg showed distress. Failure occurred at 
this point and at numerous other points in the tower. 

As a tower of this type is an indeterminate structure, 
assumptions were made on which the design was based. 
The test shows that these assumptions were well chosen. 





TEST NO0.4.- Broken conductor, 8 or 10 ; 
A horizontal longitudinal load of 18,450 1b. applied at point 8 


Horizontal transverse loads of 2,325/b.each applied at points Sand 4 
” ” ” » » 8B9and/10 


” ” 2,925 mn 
Vertical loads of 3,525 lb.each applied at points Zand 4 


A vertical load of 2,813/b. applied at point 8 and vertical loads of 


5,625 lb.each applied at points Jand /0 








Safety Factors in Construction 
the Concern of All* 


Must use more efficient and intensive training 
methods or slow down operations to 
safe speed for men 


By J. C. SANDERSON 
Sargent & Lundy, Engineers, Chicago, [Il. 


HE responsibility for unnecessary accidents is not 
with the individual alone nor with any one group. 
The owner must take some responsibility for his insist- 
ence on undue speed; the accident insurance companies 
for being financially interested in the undertaking with- 
out a representative on the job; the contractor for not 
properly organizing his prevention measures, and the 
individual for his carelessness. 
Speed in construction has become recognized as eco- 
nomically necessary. The interest charge for idle in- 
vestment during construction is a very large item on most 








TEST NO.5- To destruction 
Same as fest 3a : 
Transverse loads to be increased unti/ failure 


















































Test No.4 Test No.5 

Point ‘ied as 8 8 Point applied 89and 0! 3and 4 \89and 10 
“Load 8 75,000 | 18,450 Load 5,100 | 4575 | 6,280 

i 14 R R Deflection target !\ 12"R ¥2"R | '2"R 

4"L | 5 Deflection target2| 37g"L| 3%” | 3%” 

33” | 4% Across target 3 | 44” | 4%” | 54” 

Up Up + Leg ! 44"Up| 44" 44" 

46" Up $8 ” 2 Ye"lp| 5e” | Ye" 

KD te'D\ 4e"D es 8 3 i 0” 0” 
0” 0” o” Ye 8 os 0” o” ov 
SLIGHT DISTRESS WAS SHOWN IN TEST NO. 4 AND FAILURE OCCURRED IN TEST NO. 5 


The test was carried on at the plant of the Blaw-Knox 
Company, Pittsburgh, Pa., where the towers are being 
fabricated. The Conowingo hydro-electric project is be- 
ing built for the Philadelphia Electric Company and the 
Susquehanna Power Company. The Day & Zimmer- 
mann Engineering & Construction Company has the 
contract for the design and construction of the trans- 
mission lines. 





Portable Frequency Changers Aid 
in Service Revision 


i> ) FACILITATE changing from 42-cycle to 50-cycle 
service, the Compagnie Parisienne de Distribution 
d'Electricité is making use of portable frequency chang- 
ers. Each set, which is mounted on a trailer drawn by 
a gasoline tractor, comprises two reversible synchronous 
sets. One exciter, driven by an asynchronous motor, 
serves both elements, it being arranged so that it can be 
driven at two speeds. With this outfit 50-cycle or 42-cycle 
service can be supplied to customers while the alterations 
to the installed motors are being effected. 
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construction jobs. The rapid development of industry 
makes speed imperative to meet the ever-increasing de- 
mands of the consumers. Not only are most utility com- 
panies growing very rapidly but the consumers are 
requiring a higher grade of service and greater reliability. 
With this demand for extended service and greater reli- 
ability is the ever-present cry for lower rates. This 
condition can be met only by speed and efficiency. 

As far as the writer knows, the accident insurance 
companies have not taken the interest in accident insur- 
ancé that their financial obligations would indicate they 
should. Accident insurance may be a contributory cause 
of unnecessary accidents. The contractor may assume 
that with ordinary care and adequate insurance he has 
gone as far as he needs to go to promote safety. If he 
has an unusual number of accidents, the insurance com- 
pany increases the premium rate. Thus we establish 
the so-called “vicious” circle and the owner pays. 

The contractor’s responsibility is first, and he should 
be required to employ intensive safety measures. It is 





*Excerpts from address to the Public Utilities Section of the 
National Safety Council, Chicago, IIl. 
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not difficult to demonstrate that the jobs that are best 
organized for safety are also best organized for speed 
and economy. 

The individual is a much more difficult problem. The 
mental attitude of the men accounts for about 60 per 
cent of all accidents. This 60 per cent may be divided 
as follows: Poor judgment, 30 per cent; contributory 
negligence of others, 10 per cent; haste, 10 per cent; 
inattention, 10 per cent. 

Correcting the mental faults of a notoriously careless 
people is necessarily a slow process. Lack of skill in 
handling tools accounts for 6 per cent of the accidents and 
haste is credited with 10 per cent of the accidents. As 
a matter of fact, haste is a contributory cause in nearly 
all accidents. 

In this country we are keeping the speed of our opera- 
tions ahead of the abilities of our men. We must use 
more efficient and more intensive training methods or 
slow down our operations to the safe speed of the men. 
It is hardly possible to slow down operations ; therefore 
the only solution is to train the men. We must quicken 
their understanding, increase their interest in their work 
and increase their skill in their trades. It is useless to 
hope for great improvement in a short time. 


Co-ordinates Underground 
Construction Work 


ARLY in 1925 attention in Los Angeles was centered 

on the possibility of creating a clearing house, sim- 
ilar to the joint pole committee, for the purpose of 
co-ordinating the activities of all utilities and the city 
engineering department in such a manner as to reduce 
interference with city traffic, enable construction work 
to be done in as short a time as possible and allocate 
substructures in the congested districts of the city, 
thereby effecting a complete understanding of the projects 
of both the city and the utilities. 

After numerous discussions and informal meetings 
among the Bureau of Power and Light (city of Los 
Angeles), the Los Angeles Gas & Electric Corporation 
and the Southern California Telephone Company and a 
study of a somewhat similar organization in Philadelphia, 
the subject was introduced to those interested in the city 
engineer’s office and a meeting called of all utilities and 
all companies having to do with subsurface structures. 
The idea was enthusiastically received by all concerned 
and on March 1, 1926, a constitution and bylaws were 
approved and adopted. Some ot the 





Ventilated Riser for Large Cables 


i. THE construction of its San only where six or more 1,000,000- 
Bernardino (Cal.) substation the circ.mil cables are brought out of the 


Southern Sierras Power Company same duct line. 
used the type of cable riser shown in 

the accompanying illustrations for the . 
1,000,000-circ.mil cables which tap * 
the outdoor bus. After leaving the , p 
underground duct line the cables are ; 
carried vertically through a concrete 
compartment 7 ft. in height which ¢ 
provides mechanical protection and 

free circulation of air through louvers i 
for the six 1,000,000-circ.mil cables 








(two per phase). The scheme is used SS er) 
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--4000,000 CM. cable 
Lead covered. 


+ Tber duct stopped 
“ with jute ahd 
va compound 


--. Lovvers 


FRONT ELEVATION OF VENTILATED CONCRETE 
CABLE RISER USED BY SOUTHERN SIERRAS 
POWER COMPANY 


CULATION OF 
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MECHANICAL PROTECTION AND FREE CIR- 
AIR PROVIDED FOR IN 
RISER FOR HEAVY LEAD-COVERED CABLES 


salient features of the organization 
are as follows: 


To co-operate with the engineering de- 
partment of the city of Los Angeles to 
bring about proper installation of all sub- 
surface utility construction in the public 
streets. 

To study the problems of, and make rec- 
ommendations on, street improvement pro- 
grams with the idea of eliminating the 
necessity of opening the street after new 

1 paving is permanently laid. 
Proper construction and allocation of 
subsurface structures in connection with 
AY, the construction of subways. 
Allocation of the various utility struc- 
es tures to proper places in the street sub- 














ih / surface. 
ed | Through co-ordination of effort on the 
whabhe ft... Part of all interested utilities, so to or- 
jexf-['s ganize the work to be done, prior to the 
‘iw * nh f th f hat 
mane Sz mprovement ot the street surtace, tha 
Sm eh completion of the entire program may be 


$n: 


= i expedited. 

. To develop a proper understanding of 
the various utility problems involved in 
subsurface construction for the benefit of 
all concerned—the public, the city author- 
ities, the contractor and the utilities. 

The committee now has 32 mem- 
bers composed of representatives of 
gas, electric, water, street railway, 
telephone, telegraph and _ railroad 
utilities, as well as representatives of 
various departments of the city, sev- 
eral of the oil companies and various 
improvement clubs and chambers of 
commerce. The secretary of the com- 
mittee is D. M. True, of the engineer- 
ing department of the city of Los 
Angeles. The results obtained through 
the work of the committees have been 
highly satisfactory. An inestimable 
amount of inconvenience to the public 
has been avoided and there has been 
considerable saving in time and 
money to the utilities in eliminating 
waste of each trying to act indepen- 
dently of the others. 
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NOLICHUCKY DEVELOPMENT BEFORE 
DAM WAS RAISED 


Increasing Hydro Capacity 


By raising the dam height and installing 
new runners for the turbines the full 
output of the development is obtained 


By WILLIAM F. UHL 


Hydraulic Engineer Chas. T. Main, Inc., Boston, Mass. 


REVIOUS to 1913 Johnson City, Greeneville and 
other smaller communities in northeastern Tennes- 
see were provided with electric light and power by 
small individual steam plants, and most of the industries 
in this section produced their own power. In 1912 the 
Tennessee Eastern Electric Company was organized and 
took over the various individual power plants, which had 
become inadequate to supply the increasing demand. 
Abundant undeveloped water power existed in this 
part of Tennessee on the Nolichucky, Watauga and 


NOLICHUCKY DEVELOPMENT AFTER RAISING DAM 





Rae 
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Holston Rivers, but the power market immediately avail- 
able was too small to justify the complete development 
of any of the near-by water-power sites to their eco- 
nomical capacity. 

After making investigations and studies of the avail- 
able water-power sites, it was decided to make a partial 
development of a favorable site on the Nolichucky River 
about 7 miles from Greeneville, Tenn., where the drain- 
age area of this river is 1,140 square miles. 

The bottom of the river and both banks at this site 
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were solid ledge rock of dolomite, free from boulders, 
but the bottom was covered with about 2 ft. of sand. 
The width of the river at this point was only 225 ft., 
making it an exceptionally economical site from the 
standpoint of masonry requirements, but somewhat 
hazardous on account of the small space available to take 
care of the water during construction. 


CoNDITIONS WuiIcH MapE IT FEASIBLE 
To RatsE Dam HEIGHT 


The maximum height of the dam built in 1913 was 42 
ft. and with the use of 5 ft. of pin-type flashboards, it 
provided a gross head of 39.5 ft. 

The base of the dam was built of sufficient width so 
that at a later time the dam could be raised on this base 





static pressure that might have a tendency to build up 
between the old concrete and the new concrete to be 
placed at a later date, it was also planned to place porous 
tile drain in the corners of the steps provided on the 
downstream face of the spillway before the new work 
was carried out. 

An intake structure with provisions for four pen- 
stocks was built on the southerly bank of the river. The 
top of the intake wall was carried to an elevation of 15 ft. 
above the concrete crest of the spillway. High water in 
1916 caused a flow over the spillway just under 15 ft. in 
depth. This and lesser flows were satisfactorily carried 
over the stepped spillway without injury to it during a 
period of twelve years. 

To save space for the spillway and to reduce the 
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Elevation 


to provide a head of 70 ft. The elevation of the base 
was carried to a point 1.5 ft. above normal tail-water. so 
that all future work could be done in the dry without 
additional cofferdams. 

The dam, of concrete gravity type, was designed with 
steps 4 ft. in height on the downstream portion of the 
spillway section, and tie rods for bonding the future con- 
crete were left in place on the vertical faces of the steps. 

A 12x12-in. box drain was built into the dam extend- 
ing the entire length of the spillway section at its crest 
and a sheet lead cut-off provided upstream from the box 
drain. This sheet lead was about 3 ft. wide, of which 
18 in. was imbedded in the concrete of the dam as built, 
and the 18. remaining inches rolled up and placed just 
under the surface and protected by a wooden box. 

The purpose of this sheet lead and box drain was to 
intercept leakage between the old and new concrete 
after the dam was raised and to carry such leakage as 
might pass the lead barrier off in the box drain just 
downstream from it. 

In order to reduce to a minimum any possible hydro- 
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Sectioned area shows existing dam 


amount of excavation and concrete for the power house 
substructure to a minimum, this was placed as shown 
in the accompanying illustration. 

The power house was built for four units, but only 
the two units nearest the intake were installed in 1913. 


WHEELS DESIGNED FOR INCREASED RUNNER SIZES 


These units, of the single runner, vertical, plate steel 
spiral type with direct-connected generators, were <e- 
signed to develop 1,900 hp. under 34-ft. head at 164 
r.p.m. They were built by the Allis-Chalmers Manu- 
facturing Company and were the first turbines with circu- 
lar section plate steel spirals ever built. The direct- 
connected generators, also built by the Allis-Chalmers 
company, were designed to generate 3,000 kw., this being 
the capacity suitable for these turbines when operating 
under the future head of 70 ft. 

The turbines were so designed that new runners could 
be installed that would develop 4,000 hp. each at the 
same speed of 164 r.p.m. under 70-ft. head without any 
other change of turbines, governors, etc. 
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The penstocks for the first two units were each 9 ft. 
diameter, of 4-in. plate steel construction. 

In 1922 and 1923 the third and fourth units were 
installed in the Nolichucky hydro-electric plant. These 
two units are duplicates of the two installed in 1913, 
but the penstocks are larger, being 10 ft. and 10 ft. 6 in. 
in diameter respectively to compensate for their greater 
length as regards friction and speed regulation. 

Gates and gate hoists were installed for the intakes 
to these two penstocks, suitable for use under the pro- 
posed higher head. 


Dam Ratsep 30.5 Fr. 


During 1925 the dam was raised 30 ft. 6 in., and the 
intake abutment was raised 35 ft. 6 in. This was done 
without interrupting the normal operation of the plant. 
Actual construction work was begun on May 7 and com- 
pleted by Oct. 7. 

The 1913 dam was built of 1:24:5 concrete, using 
crushed rock from the excavation for the dam and power 
house structure and sand pumped from the river bed. 
A careful inspection early in 1925 showed the concrete 
to be hard and sound and exceptionally free from any 
signs of deterioration. The increased dam was built 
from the same materials, the rock being obtained from 
the northerly bank as it was desired to increase the 
length of the spillway. In excavating rock for the 
20,000 cu.yd. of concrete necessary to raise the dam, the 
spillway length was increased about 60 ft. The intake 
abutment was built to an elevation 20 ft. higher than 
the concrete crest of the new spillway, as against 15 ft. 
for the lower dam, which, together with the additional 
length of 60 ft., is believed to provide sufficient flood 
discharge capacity for the future. The 1916 flood in- 
dicated that additional capacity was desirable. 

An examination showed that a sufficient blanket of 
silt had accumulated upstream from the dam, so that 
with this knowledge and the fact that the foundation 
originally was found to be free from seams and stratifi- 
cation, it was believed that virtually no upward hydro- 
static pressure need be taken into consideration in 
determining the stability of the increased dam. 

With the use of 5 ft. of pin-type flashboards, the in- 
creased dam provides a head of 70 ft. 


PREPARING DAM FoR ADDITION OF NEW CONCRETE 


When the sheet lead built into the dam in 1913 was 
uncovered and unrolled, it was found to be in perfect 
condition. This was used as originally planned and 
drains were also placed between the new and old work 
as first planned. The surface of the old concrete on the 
spillway face was cleaned and roughened up with air 
drills before placing the new concrete. Apparently the 
provisions carried out against building up a hydrostatic 
head between the old and new work have been effective, 
since no leakage has so far shown up at any of the 
drain outlets. 

During 1925 new runners were installed in the turbines 
and the plant now develops 16,000 hp. under full load. 

Che load of the Tennessee Eastern Electric Company 
is still growing rapidly, and a 5,000-kw. steam turbine 
is now being added to an auxiliary steam plant of 
3,500-kw. capacity built in 1922-23. 

“he cost of increasing the height of the dam from 34.5 
to 65 ft. with the four new runners was $581,324 and the 
necessary substation equipment cost. $33,460. 

The designs for this work were prepared by Chas. T. 
Main, Ine., engineer, Boston, Mass., which concern also 
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supervised the construction. The construction work was 
carried out by the Carolina Engineering Construction 
Company of Johnson City, Tenn., under the supervision 
of W. A. Leland, vice-president and chief engineer. 
John J. Downey was resident engineer for Chas. T. 
Main, Inc. 


Paramount Tower Adds 35,000,000 Cp. 
to the Great White Way 
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Courtesy of General Electric Company 


LOODLIGHTING the upper 22 floors of the Para- 

mount Building, Times Square, New York, required 
the installation of 473 floodlights, constituting a total load 
of 15,000 kw. The structure is illuminated from four 
sides. Two banks of projectors used in this installation 
are shown. The projectors are of the type used for the 
Statue of Liberty several years ago. 
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Checks Customers’ Use of 
Actual Demand 


By S. R. FINtey 


Superintendent of Distribution 
Ohio Public Service Company, Elyria, Ohio 


N CONNECTION with the application of a new com- 

mercial customer’s rate schedule the Elyria division 
of the Ohio Public Service Company had occasion to 
check actual demands of a large number of commercial 
customers. These demands were checked at various 
times over a twelve months’ period, and were taken on 
Saturday evenings between the hours of 7 and 9. This 
time was selected as other checks showed that it was the 
logical period at which to obtain an equitable demand that 
would allow the customer a justly earned rate per kilo- 
watt-hour and the company a justly entitled revenue per 
kilowatt-hour sold. 

A number of the checks are the results of stop-watch 
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HOURS’ USE OF DEMAND WAS DETERMINED FOR 
69 REPRESENTATIVE CUSTOMERS 


meter checks ; in a number of other cases graphic record- 
ing meters were set to obtain the demand. In compiling 
the hours’ use of these customers, both for the year and 
month by month, the actual kilowatt-hours consumed as 
registered by the watt-hour meter were taken. 

The commercial customers tabulated are representative 
of the larger commercial users in a city of 25,000 people. 
As is to be expected, the hours’ use curve by months fol- 
lows the seasonal variation in the use of electric current 
for lighting purposes. However, in the case of grocery 
stores, confectioneries, restaurants, meat markets and 
drug stores, the effect of electric refrigeration during the 
summer months is conspicuously evident. The variation 
in energy consumption is not so pronounced as in the 
cases of customers which did not have a use for electric 
refrigerating equipment. 

The actual demand and kilowatt-hours consumed do 








not in any case reflect use of electric current for signs 
and window lighting, as this class of service is handled 
upon a flat rate basis from separately controlled circuits. 





Reducing Transformer Failures 


By Frank S. JONES 
City of Seattle Light Department 


HE methods used by the Light Department of the 

city of Seattle for reducing transformer failures has 
proved so thoroughly successful that a few words of 
explanation may be of interest. We know of no other 
large operating concern in the United States that can 
show as small a percentage of pole-type transformer 
failures. Out of 5,332 transformers bought since Sept. 
1, 1920, ranging in size from 14 kva. to 100 kva., we have 
had but ten failures on the line. One 3-kva., five 5-kva., 
two 74-kva., one 10-kva. and one 75-kva. units were 
included. 

Our distribution systems are 2,500-volt two-phase and 
2,500-volt three-phase ungrounded. The voltage ratings 
of the transformers are 2,300 volts primary to 115-230- 
460 volts secondary. 

All transformers received from the factory are dried 
from two to three hours by the short-circuit method. 
Then they are filled with new oil, which has been given 
a standard breakdown test. The transformers are then 
given a breakdown test of 7,500 volts between primary 
and secondary windings and between primary windings 
and core; a 3,750-volt test is impressed between sec- 
ondary windings and core. 

All transformers that have been in service and are 
returned to stock are given the same test. 

A few transformers, just received from the factory, 
break down on the voltage tests, the trouble usually being 
caused by coils and cores shifting -when in transit, 
with damage to the insulation. These are returned to the 
factory and are replaced, and are not counted as failures. 

A special crew of men inspect the 8,000 transformers 
on the lines. During the months of November, Decem- 
ber and January they use clamp current transformers and 
ammeters to check the load on each transformer during 
the peak load hours. Any transformer showing an 
overload is replaced with a larger one. During the rest 
of the year these men inspect the transformers, keep up 
the oil level and see that the fuses are in good con- 
dition. 

Our lighting transformers are nearly all in banks of 
from two to thirty. Power loads are usually served by 
individual transformer installations, although we have a 
few power banks. 








REPRESENTATIVE COMMERCIAL CUSTOMERS’ AVERAGE HOURS’ USE OF ACTUAL DEMAND IN WATTS BY MONTHS 





Watts Demand 
Average 


Per Year's 

No Class of Customer Total Customer Jan. Feb. March April May June July Aug Sept Oct. Nov. Dee. Total 
15 Grocery stores... 27,725 1,848 161 159 143 156 158 165 116 145 148 156 156 199 1,863 
4 Confectioneries... 14,435 3,608 368 398 368 378 402 342 303 306 320 335 347 402 4,276 
8 Restaurants....... 20,008 2,501 391 342 337 325 343 311 267 331 338 338 343 376 4,050 
6 Meat markets...... 21,244 3,541 244 226 203 209 208 173 136 123 148 179 224 292 2,378 
6 Drug stores........ 12,508 2,084 311 316 295 305 318 285 269 274 281 311 332 378 3,678 
5 Barber shops....... 7,426 1,485 186 198 178 179 177 162 126 141 165 175 188 208 2,083 
8 Dry goodsstores..... 69,208 8,651 188 190 169 181 176 137 116 114 128 159 187 254 2,003 
4 Mensclothing stores 14,680 3,670 118 115 101 109 101 87 92 89 89 114 123 179 1,316 
4 Auto accessories.... 8,262 2,065 402 465 322 298 260 224 293 281 304 300 361 363 3,876 
4 Autorepair shops. . 4,932 1,233 186 181 142 155 112 107 77 76 83 92 136 178 1,527 
5 Gas filling stations. . 15,900 3,180 194 194 151 144 127 107 117 120 137 154 199 212 1,858 
69 Pak i.ccsaavce’ vind pkoamed 216,328 3,135 232 233 205 210 209 180 158 166 179 199 227 272 2,466 
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Mechanism of 


Gaseous ionization starts breakdown. 
Bombardment of oil causes polymerization. Recommended 


Cable Failure’* 


Rectifying effect found. 


researches and studies 


By C. F. HirsHFe.p, A. A. MEYER and L. H. CONNELL 


The Detroit Edison Company 


E BELIEVE that the results of our tests, in- 
Wy complete as they are, justify the drawing of 

certain tentative conclusions with respect to the 
behavior of cables and the causes and mechanism of cable 
failure by dielectric breakdown. Our tentative conclu- 
sions are: 

1. Every cable of the ordinary impregnated paper- 
insulated type contains reasonably large quantities of gas 
as installed. 

2. Any bubble or layer of gas must be regarded as a 
dielectric in series with the composite dielectric on each 
side of it in a radial direction. 

3. Under these conditions the distribution of potential 
drops is such as to put a comparatively high potential 
gradient through the gas-filled space. 

4. Under some conditions the voltage drop across the 
gas-filled space becomes great enough to cause cumulative 
ionization, thus giving a silent electric discharge through 
this space. 

5. If the impregnating compound is such that it con- 
denses (polymerizes with the evolution of gas) under 
electrical bombardment, and all compounds now in use 
appear to do so, then the silent electric discharge serves 
to generate more gas within the cable and presumably 
at or very near the walls of the existing cavity. There 
is thus developed a cumulative gas generation, and this 
gas must build up a very high local pressure or must 
spread laterally and radially through the cable in some 
way and thus open up new cavities for ionization. 

6. No calculations made on the basis of any theory 
yet proposed can give the true voltage drop across such 
gas-filled spaces, because of the rectifying action of the 
dielectric. This causes the addition of a direct-current 
voltage, of at present unknown magnitude, to the alter- 
nating-current peak in one direction. 

7. Resin oil in admixture with petroleum products 
may and probably will lengthen the life of cable that is 
not required to operate at too high a temperature. 

8. The beneficial action is probably due to the highly 
negative temperature-resistance characteristic of resin oil, 
this material becoming sufficiently conducting to carry 
current around any gas pocket in which an electrical 
discharge, and consequently heating, has started, thus 
temporarily preventing further discharge. 

9. The use of resin oil for this purpose places an 
undesirably low limit upon the load that can be carried 
by virtue of the rapidly rising dielectric loss with in- 
creasing temperature. 

10. It would appear more rational to attempt a solu- 
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* Abstract of paper presented at the meeting of the Association of 
Edison Illuminating Companies, Colorado Springs, 
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tion of the problem by one of the following methods: 

(a) Discovery of an impregnating compound that will 
polymerize without condensation—that is, without libera- 
tion of gas—and that will still possess desirable proper- 
ties in all other respects. 

(b) Discovery of some material that will serve to 
poison the polymerization that normally occurs under 
bombardment. 

(c) Discovery of some form of insulation which, if it 
requires impregnation, will have such characteristics that 
cumulative ionization is impossible even if gas is present. 

We are working in our small way on all three of these 
possibilities, which it will be recognized are directly sug- 
gested by the study of underlying or basic phenomena 
rather than by the composite performance of assemblages 
of material. May we suggest that if the industry at 
large will adopt the same method of attack, the ultimate 
solution of the high-voltage cable problem may be 
expected to follow at an early date? We firmly believe 
that it is possible to construct solidly insulated cables 
that will operate satisfactorily at high voltages, thus 
making it unnecessary to resort to the complications, cost 
and possible dangers of the so-called oil duct cable. 


RESULTS OF MECHANICAL TESTS 


Taking the results of all of the mechanical tests into 
consideration, it seems as though the following conclu- 
sions might be reached tentatively at least: 

1. With the tightly wound and well-impregnated cable 
of the present day, the mobility of compound at maxi- 
mum operating temperature is insufficient to permit 
uniform pressure adjustment along the length of a cable 
or across the section of a cable when the latter is sub- 
jected to widely varying electrical load such as is typical 
of many and probably of most cable runs. 

2. At temperatures less than the maximum, conditions 
in this respect naturally become worse because of in- 
creasing viscosity of the impregnating material if for no 
other reason. 

3. The older, more loosely wound and less perfectly 
impregnated cable is mechanically much better with 
respect to pressure produced and pressure equalization, 
both longitudinally and radially. 

4. If the formation of vacua in cables is detrimental, 
it would therefore appear that the older cable is superior 
to the newer in this respect. 

5. The lead sheath must be regarded as nothing more 
than a loosely fitting pipe in the case of a cable that 
has been in service for some time, and possibly as a 
pipe that is almost continuously changing shape and 
volumetric content if the cable carries a varying load. 

6. With modern cable of conventional type, no system 
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of oil reservoirs and pressure heads that has yet been 
suggested appears capable of preventing the formation 
of vacuum within the cable structure during moderately 
rapid decrease of load. 

7. It is obvious that the more viscous the compound, 
with other things equal, the greater will be the time lag 
in pressure equalization. This is undoubtedly influenced 
in some way by capillarity, which seems worthy of thor- 
ough investigation in this connection. 

8. The parts of the cable structure within the sheath 
must be regarded as more or less heterogeneously 
arranged—that is, there are endless variations of 
arrangement throughout the length of the cable and over 
all cross-sections. Mechanical conditions next to a con- 
ductor at any point may be quite different from those at 
various points in the insulation surrounding that con- 
ductor, and these, in turn, all quite different from those 
in the various spaces outside that insulation. 

9. Under changing conditions of temperature, these 
differences are greatest. Under steadily maintained high 
temperature, some of them tend toward minimum varia- 
tion among themselves. 

10. Gas must be assumed to be present in some form 
in all ordinary cables as actually installed at the present 
time, no matter how they are made and even though 
they could be gas free when sealed at the factory. 

It seems safe to conclude at present that in cables 
of these types some sort of action goes on that results 
in the liberation of hydrogen from the impregnating oil 
or contained water or, less possibly, from the paper, 
and that there is also a combination of oxygen and carbon 
to form the two oxides of carbon. It also seems reason- 
able to conclude that this action is not uniformly distrib- 
uted along the length of the cable, but that its occurrence 
is localized by certain characteristics not yet well under- 
stood. Further, it appears likely that such action, once 
started in a given spot, location or region, proceeds at an 
ever-accelerating rate or else that gas channels are gradu- 
ally established that permit more ready flow toward any 
point at which gas can conveniently collect without build- 
ing up a local pressure. 


THE FORMATION AND ACTION oF “X” 


The discovery of comparatively large quantities of 
a wax-like material, designated either as “Wax” or 
“X,” in cables that had failed, led to a widespread belief 
that the formation of this material was in some way 
associated with the failure of cable. The fact that older 
cable had apparently operated satisfactorily with equally 
high calculated voltage gradients, in spite of the presence 
of large quantities of this material, rather complicated 
the situation and made it difficult to draw definite con- 
clusions with respect to the significance of “Wax,” or 
“X,”’ as it will be called hereafter. 

It is believed correct to say that most engineers con- 
cerned came to the tentative conclusion that the rate of 
“X” formation in a given oil probably indicated in some 
complex and little-understood way the value of the oil 
as an impregnating material for cables—that oil which 
formed “X” most slowly being the best, with other things 
equal. Some also developed the idea that an “X”-form- 
ing oil was in some way less undesirable when used in 
admixture with resin or resin oil than when used alone. 

At this point in our investigation we appeared to 
have demonstrated fairly conclusively in a qualitative 
way that “X” could be formed from certain cable- 
impregnating compounds and similar materials by a gase- 
ous electrical discharge, and that conditions permitting 
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such action actually exist in some real cables when in 
service. In fact, the gas analyses obtained from two 
operating cables seemed to indicate such formation as in 
progress. However, our information was practically all 
qualitative, and we felt that quantitative data would 
be required before a real solution of the problem could 
be predicted. Moreover, the work appeared to be leading 
into a little-explored field of organic chemistry in which 
we had practically no working knowledge. We, there- 
fore, brought in as consultant Dr. C. S. Schoepfle, 
professor of organic chemistry at the University of 
Michigan. He has served to chart the way in the sub- 
sequent work in this particular field and has directed most 
of it. 

He first carefully reviewed the literature on the action 
of the silent electric discharge and of radioactive emana- 
tions on hydrocarbons. Space does not permit more 
than a very brief summary of what existing literature 
disclosed, but the following facts are particularly per- 
tinent : 

1. Many different investigators working respectively 
with spark discharge, silent electric discharge, alpha 
particles from radon, radon and cathode rays, have deter- 
mined the behavior of many different hydrocarbons. 

2. In general, the action of a spark discharge is 
pyrogenic—that is, similar to the action of heat. It 
tends to disrupt molecules and sets carbon free. On 
the other hand, the general action of all the other agen- 
cies is in the opposite direction—namely, the building 
of larger and more complex molecules out of the simpler 
entities. 

3. Two kinds of building up or synthesis can occur. 
One, which we shall designate as “polymerization,” con- 
sists of the simple combination of molecules to form 
larger aggregates in which all constituent elements are 
present in the same proportions as they were in the 
simple molecule. This can be illustrated thus: 

C.H. + CH» > CyH, or (CoHe)e 
or more probably 
CoHe a CoH. ; 4 C,H». => (CoHe)n 
where n is a number considerably greater than 2. 

The other form of synthesis, which we shall desig- 
nate as “condensation,” consists of a similar formation 
of larger aggregates accompanied by the splitting off 
and liberating of hydrogen or of light, gaseous hydro- 
carbons such as methane and ethane. This can be illus- 
trated thus: 

CioHo26 4- Ci2H26 > CosHso + He 
or more probably 
CioHo¢ + Ci2gH25 > CosHas + 2H2 

4. The silent electric discharge and other agencies 
producing similar results are capable of producing both 
polymerization and condensation. The type of synthesis 
actually occurring appears to depend upon the type 
of hydrocarbon used. With saturated hydrocarbons, 
which have been most favored of late for cable impregna- 
tion because of their chemical stability, the general tend- 
ency is toward condensation. With most unsaturated 
hydrocarbons, the behavior is mixed, in many cases both 
polymerization and condensation occurring simultane- 
ously. Certain unsaturated hydrocarbons, such as 
benzene and others containing the benzene ring, appear 
only to polymerize, at least under certain conditions. 

5. The liquid and solid reaction products of polymeri- 
zation and condensation appear to be variable mixtures 
of complex hydrocarbons, and no definite formula can, in 
general, be assigned in any given case. 

6. In every case these reaction products appear to 
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absorb oxygen very readily from the air or other avail- 
able source. 

7. In many cases at least polymerization and condensa- 
tion are stepped or cumulative processes, the first prod- 
ucts formed passing readily, and in some cases without 


further excitation, into heavier polymers. ‘That is, if 
the process is carried so far, by the electrical discharge, 
that a certain degree of polymerization has occurred, the 
lapse of time or a mere change of temperature without 
further electrical excitation may be quite within the 
material. 

8. If the gaseous or vaporous products of condensation 
are left in the field of reaction for a sufficiently long 
time, it appears that they will all be converted to liquid 
or solid polymers (higher hydrocarbons) and hydrogen 
gas. It is therefore probable that hydrogen may be 
properly regarded as the only gaseous end product. 

With this information available, our earlier findings 
and assumptions seemed to indicate that every impreg- 
nated paper-insulated cable of the ordinary type must be 
headed toward fairly early failure unless 

1. A dielectric structure can be discovered that will 
prevent cumulative ionization at much steeper voltage 
gradients than are now used in cables; or 

2. An oil, or combination liquid, or viscous dielectric, 
can be found that will not liberate gas when subjected 
to silent electric discharge; or 

3. Some continuously effective gas absorber can be 
discovered ; or 

4. Some material can be found which, when included 
in the oil or paper, will prevent or very materially retard 
the flow of free gaseous electrons. 

Obviously, the first point of attack should be on 
possible impregnating materials, and we considered vari- 
ous means available for studying the polymerization and 
condensation of hydrocarbons under quantitative or at 
least reproducible conditions. At that time a Coolidge 
cathode ray tube appeared to be the most promising 
source of energy, and it was decided upon. We have 
since found other promising and possibly simpler means, 
but have not yet tried any of them. 


BoMBARDMENT TESTS ON OIL 


The tentative conclusions that we feel justified in 
drawing from bombardment tests of oils as conducted to 
date are: 

1. In general, oils composed of hydrocarbons of the 
paraffin series are least promising, since they must con- 
dense before or during polymerization and are therefore 
bound to liberate large quantities of gas. 

2. The unsaturated hydrocarbons having low hydro- 
gen to carbon ratio and a multiplicity of double bonds 
appear the most promising. 

3. High degree of refinement, according to present 
methods, is very apt to produce an oil less desirable 
for cable impregnation than one less perfectly refined. 

4. With other things equal and with reference only 
to gas liberation and “X” formation, medium or high 
viscosity oil is in general preferable to low viscosity 
material. 

5. Since, with a proper discharge, resin oil appears 
to condense and polymerize readily and with the evolu- 
tion of relatively large quantities of gas and to show no 
Particular ability to absorb and hold the gas evolved, 
It appears that any beneficial action which such material 
may have had when used in high-voltage cables must 
have been due to some mechanical or electrical effect. 
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The general conclusions which may be drawn tenta- 
tively from the electrochemical and radiochemical investi- 
gation are: 

1. All hydrocarbons synthesize to form larger mol- 
ecules under the action of silent electric discharge or 
other similar bombardment. 

2. One of the end products in all cases is solid, and 
in many cases this solid is essentially the equivalent 
of “Ac 

3. One of the end products in all cases in which con- 
densation occurs is hydrogen. 

4. The solid “X” is a very fine dielectric and cannot 
be assumed to be responsible for cable failure. 

5. The evolution of gas, on the other hand, does create 
conditions within cable insulation which should lead to 
ultimate failure. 

6. It seems as though it may be possible to find an 
impregnating compound which, when bombarded, will 
not produce large quantities of gas in short time periods. 
Such material ought to constitute a satisfactory impreg- 
nating material if its other characteristics are satis- 
factory. At the present moment it appears most probable 
that such materials will be found among the highly 
unsaturated liquid hydrocarbons with low hydrogen to 
carbon ratio and the maximum number of double bonds. 





Improved Maintenance for 
Transmission Towers 


Sand blasting and spray painting reduce labor cost 
and better weatherproofing of ungalvanized 
structures. Doubled servicing 
interval expected. 


UE to the length of the members in high steel 

towers for waterway crossing spans, galvanizing 
is impracticable, and hence it is necessary to apply a 
protective coating of red lead and graphite paint to 
prevent corrosion and destruction of the steel. Up to 
a year ago the Pacific Gas & Electric Company used a 
steel brush to clean the steel and applied the paint by 
hand brush. This method has now been replaced with 














APPLYING PAINT TO STEEL TOWER MEMBERS WITH AIR GUN 
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SAND-BLASTING TRANSMISSION TOWER PREPARATORY 
TO PAINTING 


a sand blast and compressed air paint gun. The accom- 
panying illustrations show this equipment in use on a 
250-ft. crossing tower employed in the San Francisco 
Bay area. 

The sand tank, which was built especially for this 
work, weighs 250 Ib. and holds three sacks of sand, 
which is sufficient to last for about 45 minutes. This 
is about the life of the cheap cast-iron spray nozzle 
and it is usually changed while the sand supply is being 
replenished. To avoid lowering the sand tank to the 
ground each time for refilling, a circular canvas sand 





AIR COMPRESSOR MOUNTED ON BARGE USED IN SAND BLASTING 
AND PAINTING STEEL TOWERS 
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bag with funnel-shaped outlet is suspended from a light 
steel line above the sand tank. The man who attends 
to the sand supply lowers the sand bag to the ground for 
refilling while the operator of the sand blast goes on 
about his work. 

After the tower surface has been cleaned of all scale 
and rust a man with an air paint brush applies a coat of 
red lead. Later a coat of graphite paint is applied. To 
avoid the possibility of applying paint to a surface that 
is corroded, all surfaces cleaned with the sand blast are 
painted the same day they are cleaned. 


SAND-BLast EQUIPMENT TRANSPORTED 
BY LAND OR WATER 


Air at 100 lb. pressure is supplied to the two pieces 
of equipment by a gas engine-driven compressor 
mounted on an automobile truck. Since many of the 
towers cleaned and painted in this manner are located 
on navigable waterways and often are inaccessible by 
motor truck from the ground, the truck with its com- 
pressor is mounted on a barge as shown. The barge 
is anchored as near the tower as possible, but where 
shallow water is encountered about 300 ft. of rubber 
air hose is available to reach the tower. If the tower 
is accessible from the ground and not from the barge, 
the motor truck is driven off the barge and to the foot 
of the tower. Light steel lines from power-driven 
winches on the compressor pass through snatch-blocks 
on the tower and are used for hoisting and lowering 
the sand-blasting and painting equipment. 

Not all sand is suitable for sand blasting. It must 
be rather coarse and “sharp,” otherwise it is not so effec- 
tive. It was at first thought that it would be possible to 
reclaim part of the sand, but it was soon found that the 
sand impinging at high velocity against the steel was so 
badly broken up that its abrasive properties were lost. 

Since the cleaning with the sand blast is so much 
more thorough and effective than with a steel hand 
brush, the two methods are hardly comparable from a 
cost standpoint. Painting with the air brush is wasteful 
of paint, but the additional paint required is far more 
than offset by the saving in labor and the fact that 
the paint job will last much longer. In the past it has 
been found necessary to clean and paint steel towers in 
sea fog regions every four or five years, and although 
no experience is available to form a basis of comparison, 
it is confidently expected by engineers of the Pacific 
Gas & Electric Company that by reason of the fact 
that sand blasting makes it possible to apply the paint 
to clean surfaces thoroughly, scaling will be eliminated 
and it will not be necessary to resurface the towers more 
frequently than every eight or ten years. 

Following will be found costs per ton of steel cleaned 
and painted by the air-blast method: 








Sand Blasting (cost per ton of steel) 


RT Se raiaie ie tae ib. was) oS ne es a aa Siw Ow Win ere ae $4.21 
I Te ee ee LE eae ee 1.36 
Rental of equipment, auto, boat hire, etc........ 1.07 
I IE OI fos ian 14 bce ae wa ple ON 0.27 
$6.91 

Painting (cost per ton of steel) 

EE ena al LN Sick Ak kee ER Ck US Dt $4.81 
MOOG GORUO) ok kins ocbine 6b be60ds edeice cea 7.39 
Rental of equipment, auto, boat hire, etc........ 0.54 
TIES nis" Sica Ow sinah wee) be ele whl ESS 0.30 

$13.04 








The above costs are direct field charges and do not 
include overhead expense. 
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Portable Distribution 
Substation 


Designed for emergency and temporary 


service. Almost any secondary voltage or 
phase combination desired can be obtained 


By HERNDON C. JONES 


Formerly with Duquesne Light Company, Pittsburgh, Pa. 


A GENERAL utility portable distribution substation 
has recently been built and put into service by the 
Duquesne Light Company. It consists of three 100-kva. 
transformers, a non-automatic oil switch and a switch- 
board for each transformer. This equipment is mounted 
in a steel body on a truck trailer. A 5-ton Troy trailer 
was used, which can be towed from either end. An 
advantage of this type of trailer is that both ends can be 
utilized simultaneously for guiding in case the space for 
maneuvering it is limited. 

The substation was designed for emergency and tem- 
porary service such as a breakdown or rearrangement in 
a customer’s vault, temporary construction jobs, circuses, 
carnivals, etc., and for this reason it is arranged so that 
various phase and voltage combinations may be obtained 
by manipulation of knife switches. Single-pole, double- 
throw knife switches are provided in the primary side 
of the transformers and are so connected that the trans- 
formers may be used either delta or star depending on 
whether the incoming power is 2,300 volts or 4,000 volts. 

Combinations that can be obtained by different sec- 
ondary switch positions are as follows: 


Voltage, Voltage, 

Volts Phase Wires Volts Phase Wires 
115 One Two 115 Three Three 
230 One Two 230 Three Three 
460 One Two 460 Three Three 
115-230 One Three 199 Three Four 


The detail connections for these combinations are 
shown. To avoid error in operating the switches, small 
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FIG. 1—PORTABLE SUBSTATION CONNECTED TO OVERHEAD PRIMARIES 
AND SERVING LOAD THROUGH CABLES LAID ON GROUND 


brass plates with raised letters were attached to each 
switchboard panel as guides. 

Primary leads are brought in through roof bushings, 
as most of the connections are from overhead lines. 
Bushed slots are provided in the floor for the low- 
tension leads. A large slot under the middle panel pro- 
vides for three-phase connections and small slots under 
each end panel for single-phase connections. All grounds 
for the equipment are brought to a bus encircling the 
under side of the entire body. Four places are afforded 
for connection to a ground rod or plate. 

Special sheet-steel cases are provided on the trans- 





FIG. 2 (AT LEFT)—TRANSFORMER SIDE OF PORTABLE SUBSTATION ; AND FIG. 3 (AT RIGHT)—VARIOUS VOLTAGE AND PHASE COMBINATIONS 
ARE OBTAINED BY MEANS OF THESE SECONDARY SWITCHES 
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FIG. 4—THREE-WIRE DIAGRAM OF PORTABLE SUBSTATION SWITCHING 
FACILITIES AND CONNECTIONS 


formers on account of the small space available. The 
height of the cases was increased and the width and 
depth were decreased so as to maintain approximately 
the same amount of oil as in the manufacturer’s case. 

On account of possible fires and explosions within the 
substation the body was made entirely of steel. Doors 
are provided on both sides for operating the switch- 
board and oil switch and for removing the transformers. 
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INSTRUCTIONS FOR HANDLING DIFFERENT 
SERVICE CONDITIONS 





115-230 Votts, SINGLE PHASE, THREE WIRE: 
Take off delta-star connecting straps. 
Do not parallel individual transformers. 
Close switches as follows: Two-pole to left; 
right; single-pole to left. 
Maximum capacity, 435 amp. 


115 Votts, SINGLE PHASE, Two WirE: 


Take off delta-star connecting straps. 

Do not parallel individual transformers. 

Close switches as follows: Two-pole to left; four-pole to left: 
single-pole to right. 

Maximum capacity, 870 amp. 


four-pole to 


400 Votts, THREE PHASE DELTA: 
Close switches as follows: Two-pole to right; 
right; single-pole to right. 
Maximum capacity, 377 amp. 


four-pole to 


230 VoLts, THREE PHASE DELTA: 
Close switches as follows: Two-pole to left; 
right; single-pole to right. 
Maximum capacity, 745 amp. 
199 Vo.its, THREE PHASE, Four Wire Star: 
Close switches as follows: Two-pole to left; four-pole to left; 
single-pole to right. 
Maximum capacity, 870 amp. 


four-pole to 








At the points where authorized persons may enter the 
station while it is energized locks are provided on the 
outside; latches for the other doors are installed on the 
inside. The station shed or top is in two sections, both 
of which are removable in order that the transformers 
may be removed with a crane. On one end of the truck 
is a small compartment where the attendant may seek 
shelter from bad weather and which also serves as a 











FIG. 5 
SIMPLICITY OF 
EQUIPMENT 
ARRANGEMENT 
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Section “A-A” Side Removed 
Showing Panel Delta Connected 
Three-Phase, 460 Volt 
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“B-B” Side Removed 
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place for the brake operator to ride when Per Cent A a c D Total 
the substation is being towed. The auto- set ) fa) fi.) 
matic ventilation system has its intake in L— L — -- = 
the floor at three points. The total weight - a g - 
of the complete station is approximately y — Fd @ y 
17,000 Ib. oe i T a 
Competitive Plan Used ; " P ’ - 
to Build Light Sales Dec. 31 100 P9200 1828000 p987000 L—_1¥27.000 py9155000 
Nov.30 | _ a iz - = 
By J. M. SHuTeE 
Illuminating Engineer Southern District, Oct. 31 -_ ? za r ’ 
Hodenpyl, Hardy & Company, Inc. Za re s a 
xT y o,° : Sept.30 75 }-——4 = = = 
RIENDLY competition exists among 4 oe a a & & 
the four electric properties which the ,,“"9* = & 8 & 
Hodenpyl, Hardy group operates in Illi- : July. [- — — — — 
nois, Indiana and Ohio to see which a a $29,294 ht re 
erty can make the best showing. Asa _ % a + S 
consequence, the total lighting business sg ™sy)! — a a & 

P ; bly i d I d . , 57, 766 
has considerably increased. In order to Apr.30 ASS - | Years bogie MMtodate  |-| 
compare the achievements of each prop- Z - 
erty, graphic competitive reports are is- a easy #5, 70/ Ls 
sued to managers monthly and quarterly Feb.28 94,574 
by the illuminating engineer of the south- ‘aad 

an. 


ern district, based on reports turned in, 
showing the relation of his property to 0 
that of every other property. This has 

been found to increase the initative 

of each lighting department and to create rivalry which, 
in turn, further stimulates the individual departments 
to even greater efforts. Reproduced herewith are three 
activity charts which are used to give a graphic repre- 
sentation of the man-hours or effort allotted each field 
of lighting for every month of the year. They show 
the percentage of effort of the total to be devoted to any 
field of lighting during any month. 

Such graphic reports show the property manager quite 
conclusively that the results obtained were well worth 
the effort expended and show the supervising illuminat- 
ing engineer that the proposed plan was properly fol- 
lowed by the local lighting engineering staff. Knowing 


FiGs. 1, 2 AND 3—THESE CURVES INDICATE 
THE PERCENTAGE OF TIME TO DEVOTE TO 
DIFFERENT CLASSES OF LIGHTING BUSI- 
NESS 


Comme 


1925 Result 


1926 


Industrial Lighti in 
Of Total 


og 


6 Result 


Percentage 


Percentage 
2 > 


wv 1925 Result 
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Per Cent of Total 






FIG. 4—SALES THERMOMETER STIMULATES COMPETITION 


the proposed plan of each individual property for a year 
and having worked out a division of effort for the vari- 
ous fields of lighting, by plotting the results of each 
monthly report as each year progresses a comprehensive 
graphic report is at all times available for quick study 
by the supervising illuminating engineer. From this he 
can properly advise the local departments, give them 
assistance where it is needed, change plans where changes 
in conditions demand them, and with little delay analyze 
the work and predict what will probably produce the 
greatest results in the future. 

In addition to these graphic reports, a new-business 
lighting thermometer, like the one reproduced, is issued 


The dotted lines on the reports show 
the percentage of the man-hours or effort 
to be given to either field of lighting dur- 
ing any specific lighting activity carried 
on for a year; dot-and-dash lines show 
the results in percentage of the total esti- 
mated added revenue during 1925 from 
each field of lighting, and the solid line 
the sum for 1926. 


Lighting in 


Sign Lighting in 
Per Cent 


1925 Result, 


Percentage 
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LIGHTING SALES ACHIEVEMENTS ON FOUR PROPERTIES 





Company Kw. Bogey 
April, 1927: 
Onteal Illinois Light Company. 1,082 
Illinois Power Company........... 605 
hio Edison Company................. 1,055 
Southern Indiana Gas. & Electric Company.............. 5 
Total district.. 3,187 
Jan. 1—May 1, 1927: 
Central Illinois Light Company........ 1,082 
Illinois Power Company...........- ‘ 605 
Ohio Edison Company... ..........020.... 1,055 
Southern Indiana Gas & Electric Company... 445 
3,187 


_ Total district. . Ee ela Se ia la are ce a wide a 0 Wh Riss 














Cw. Revenue Revenue 
Added Per Cent Bogey Added Per Cent 
51.50 4.8 $47,000 $2,783 5.9 
96.32 15.9 25,000 3,901 15.6 
88.35 8.4 57,000 4,367 Pe 
44.14 9.9 27,000 1,959 fe 
280.31 8.8 $156,000 $13,010 8.3 
415.03 38.4 $47,000 nas ot 38.0 
128.62 bs ee 25,000 5,70 22.8 
448.61 46.3 57,000 29; 394 51.4 
86.94 19.5 27,000 4,897 18.1 
1,119.20 35.1 $156,000 $57,766 37.0 








monthly, quarterly and annually, advising each property 
manager at the end of each period of his progress in 
carrying out the yearly lighting program. At the same 
time, it affords a quick comparison with the accom- 
plishments of the other four managers. Study of this 
chart shows that, regardless of the amount of the bogey 
of each property, the 100 per cent mark is at the same 
height for all, thus making estimated comparison easy. 
The dotted line across the chart shows the location of 
the proposed bogey for the year to date. The lower solid 
part is shown in red on the actual charts and represents 
the year’s actual results to date up to the month being 
reported. The cross-hatched section shows the results 
of the month being reported and is shown in blue on the 
actual chart. The figures at the top of the cross-hatched 
section give the revenue added to date. 

On the back of this new-business thermometer a tabu- 
lation is made of the sales and revenues of each com- 
pany in the district, one compilation covering one month’s 
business and another covering the past quarterly period, 
as shown in the accompanying table. 





Affords Merchants Chance to 
Judge Display Windows 


N INTERESTING experiment in display window 

construction is being tried in the new general office 
building of the Consumers Power Company at Jackson, 
Mich. Opinions differ among utility merchandising. men 
as to whether show windows should be built with closed 
backs or should be left open so that passers-by can look 
through the windows and see the appliances on the sales 
floor. Each type has it advantages ; the closed back lends 
itself to more artistic window trimming and perhaps a 
better display of merchandise, whereas the open back 
gives the entire salesroom a more open appearance. 


OPEN AND CLOSED-BACK SHOW WINDOWS IN NEW BUILDING OF THE CONSUMERS POWER COMPANY 


Accordingly in the Consumers Power Company Build- 
ing, as shown in the accompanying illustration, one-half 
of the windows have been designed with the closed 
back and one-half with open back. A record is kept of 
the merchandise displayed in each style of window and 
this is being checked with sales made on the display floor 
to determine the relative merits of both types of window 
and their possible effect in attracting attention. 





Features of an 


Industrial Power 
Interchange Contract 


Term, three years, with automatic extension. 

Cancellation on written notice at stated time. 

Industrial customer to buy of none other. 

Customer may generate available hydro 
power. 

Customer cannot sell except to utility. 

Industrial plant when operating in parallel 
with utility system must have same power 
factor as latter. 

Stated net price per kilowatt-hour to be paid 
for surplus industrial plant power at speci- 
fied voltage and power factor. 

Maximum demand based upon greatest 
fifteen-minute demand in kilowatts. 

Utility bears expense of regular meter tests. 

Customer to provide suitable housing for 
utility metering equipment. 
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Use of Life Tables in 
Determination of Depreciation 


Differences due to natural and functional 


depreciation. 


Uniform and _ non-uniform 


yearly depreciation. Derivation of life tables 


By W. G. Cross 


Assistant Valuation Engineer Southern California Edison Company, Los Angeles, Cal. 





HE life table method 

of determining de- 
preciation is the one 

most commonly used, 
mainly due to its ease of 
handling, as previously 
mentioned in this series of 
articles. It depends upon 
the assumption that the 
progress of depreciation 
bears some direct relation- 
ship to the years of life. 
To predict annual depre- 
ciation for the future it is 


original premises. 





In this second of a series of articles on the various | 
phases of depreciation it is shown that with a strict | 
and careful definition of what should be considered 
chargeable to depreciation (as against operating ex- 
pense and capital expenditure) a thoroughly con- 
sisteni procedure can always be followed by building 
the life table on the basis of the known premises 
assigning the annuity in accord with the life table, 
and carefully following out the accounting to see that 
only such charges are made against the reserve built 
up from this annuity as exactly correspond to the 


) Probably each life table 
| now in use in either the 
judgment of an individual 
or the composite judgment 
of a number of men, pos- 
sibly obtained by sitting 
around a table and discus- 
sing the subject in the light 
of past experience. It need 
not be inferred that be- 
cause such tables are not 
the direct results of actual 
life history calculations 
they are incorrect when 








necessary to provide a fig- 

ure representing the years the article will live. To deter- 
mine accrued depreciation to date it is necessary to know, 
in addition to the years already lived, the number of years 
the article will probably live in the future, in order that 
the relationship of the elapsed life to expectant life may 
be used in proportioning the total cost or value of the 
item. The prediction of total life of an article in service 
expressed in life tables, therefore, is the critical point of 
this method. 

Life tables for various portions of an electric utility 
are neither exact for all purposes and all companies nor 
consistent with each other. Several reasons exist why 
this is so. A table representing natural wear and tear, 
attrition, decay, etc., will naturally show a longer life 
for each item than tables that also take into considera- 
tion functional depreciation, including adverse legal or 
regulatory action designed to subvert use, or rapid 
growth conditions tending toward inadequacy or obsoles- 
cence. If two sets of life tables relating only to natural 
life be compared, one set may correctly reflect condi- 
tions near the seashore where wood poles in well-drained 
sand have a very long life and where crossarm braces, 
insulator hardware, guy wire and street-lighting fixtures 
have an extremely short life due to salt air; whereas 
on the other hand, another set may reflect an inland loca- 
tion subject to heat and dampness, where poles and 
wooden structures decay more rapidly and other types 
of equipment have a correspondingly long life. In com- 
paring tables that reflect functional as well as natural 
depreciation one set may be based upon estimates for 
rapidly growing territory, resulting in much deprecia- 
tion due to inadequacy, whereas another set may rep- 
resent a settled locality where growth does not exist. 
Therefore the life table must be adapted. 
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considered in a_ general 
way. It is possible that some are more nearly cor- 
rect than mathematical results would determine, due 
to the fact that personal judgment has taken into con- 
sideration certain factors that would not appear in a 
mathematical study. The “educated guess” is sometimes 
better than the detailed and analytical study. 


VARIATION IN LIFE OF EQUIPMENT 


Under ordinary conditions the trained analyst or engi- 
neer would be inclined to use the history of the past to 
predict the future. Such procedure is fundamental in 
analytical work. Such a procedure blindly followed, 
however, would be very likely to produce incorrect re- 
sults and for example we may take the cases shown in 
the accompanying curves, where rough examples of life 
histories based upon past experience are plotted for 
steam-generating equipment, station power transformers 
and meters. 

Curve 1, representing steam-generating equipment, in- 
dicates that the life history of slow-speed pumping 
engines manufactured a century ago and since used con- 
tinuously in the mines of England and Wales would 
work on the basis of possibly a 100-year life. How- 
ever, at the time of the introduction of Corliss engines 
the lives of steam engines changed. The advent of higher 
steam turbine efficiencies, beginning about 1910, limited 
the Corliss type to about a twenty-year life due to 
obsolescence. With the rapid increase in efficiencies of 
the present modern types it appears as though present-day 
equipment has a twelve-year life. Beyond this point it 
is anyone’s guess. 

In the case of transformers, past records would show 
a great many transformers going out of service in the 
year 1909 and rapidly thereafter, due to the introduc- 
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tion of non-aging silicon steel. This is graphically rep- 
resented by curve 2. It is impossible to draw the conclu- 
sion as to average present life owing to the length of 
time that has elapsed. Possibly twenty to twenty-five 
years may turn out to be the life of transformers. 

In the case of meters, as shown by curve 3, we have 
a condition where the early electrolytic and commutator 
types had much shorter lives than the new induction 
meters, and past history, if including therein the early 
types, would furnish a life that is too low for the present- 
day types now being installed. 

These variations in life, such as would be determined 
by analysis of past retirement conditions, indicate that 
the future cannot be definitely predicted by considering 
only the behavior of the past. The examples cited, it 
will be noted, contain instances both of variation in life 
due to natural depreciation and of variation due to 
functional depreciation. 

In deriving a set of life tables it is necessary, for 
convenience, to group many different articles under one 
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CURVES SHOWING VARIATION IN LIVES OF ITEMS OF EQUIPMENT 
DETERMINED FROM PAST HISTORY 


Curve 1 represents variation in lives of steam-generating equip- 
ment by periods; curve 2 represents vuriation in lives of trans- 
formers by periods; curve 3 represents variation in lives of meters 
by periods. 


heading in order that there may not be too many different 
captions, each with its individual life. In many public 
utilities the grouping corresponds to various classifica- 
tions of primary accounts. For instance, all items in- 
cluded in an account such as “Dams and Reservoirs” 
may be given an average life of 40 years, regardless of 
the fact that certain reservoir gates may have a life 
of two years, whereas the reservoir excavation may be 
expected to last into infinity. “Poles and Fixtures” may 
be given an average life of twenty years, regardless of 
the fact that some poles may be untreated, with a much 
shorter expectant life than this figure, whereas others 
may be full length treated with a consequent longer 
expectation. 

When building a life table reflecting average lives for 
a group, one mathematical mistake is commonly made 
that should here be pointed out. If we suppose an 
account to be composed of $1,000 worth of a certain 
item the life of which would normally be ten years and 
$1,000 of another item the life of which would ordi- 
narily be twenty years, the common procedure is that of 
thinking that there is $2,000 worth of property with an 
average expectant life of fifteen years. This is errone- 
ous when viewed in its simplest light from the stand- 
point of yearly depreciation, for the ten-year item will 
suffer (assuming a uniform straight-line depreciation) 
$100 depreciation per year and the twenty-year life item 
a depreciation of $50 per year, a total of $150 per year 
for $2,000 worth of property, or 74 per cent. This 
percentage corresponds to 13.3 years, rather than the 
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fifteen years that would ordinarily be taken as the aver- 
age. This error is magnified under certain conditions 
when applied to a sinking fund calculation. Care should 
be used, therefore, in averaging lives of equipment in 
order to obtain life tables for purposes of yearly depre- 
ciation. It must further be definitely noted that average 
lives, representing a group of items, may not in fair- 
ness be applied to individual articles of the group, unless 
it is the intent to include ultimately all the articles of 
the group in the calculation. 


ACCRUED DEPRECIATION 


In the determination of accrued depreciation for any 
item it is usually assumed that depreciation takes place 
at a uniform yearly rate, and the depreciation percent- 
age is obtained by expressing the elapsed life as a pro- 
portion of the tétal estimated life. This may be varied 
by a refinement recently adopted by engineers of the 
California Railroad Commission, which involves know- 
ing the elapsed life of an article and adding thereto the 
present-day estimate, by inspection, of the remaining 
expectant life. This latter figure would, in theory, be 
more susceptible of accurate determination than total life. 

In a calculation of accrued depreciation by means of 
life tables the lives used should mainly be based upon 
natural depreciation rather than functional depreciation, 
due to the fact that most of such items as have ceased 
their usefulness from functional depreciation will have 
been removed, leaving only those items that have suffered 
from wear and tear or from slight functional depreciation. 
In other words, there is a difference between the applica- 
tion of life tables to structures remaining after a certain 
part of an original installation has lived a portion of its 
life and the use of such tables at the beginning of the 
life of the installation in an attempt to forecast what 
the future will bring. Certain instances exist, however, 
where it is known that the usefulness of the property will 
cease at a certain date in the ffiture due to some func- 
tional cause rather than natural wear and tear, and the 
life tables used in such types of cases will have to reflect 
the fundamental conditions. 

Although depreciation is usually assumed to occur at a 
uniform yearly rate when working with life tables, this 
is not essential to the work. It is perfectly logical to 
assume occurrence of depreciation in any logical manner 
during the years, possibly based upon rates such as were 
indicated in the charts accompanying the first article of 
this series on page 841 of the Oct. 22 issue of ELec- 
TRICAL Wortp. Good judgment will dictate when such 
deviation should be made and to what extent. The 
determining factor is usually the allowable cost of mak- 
ing and keeping up such calculations for special items. 

The use of life tables in providing accounting reserves 
to take care of ultimate retirement of items entering 
into a plant of an electrical utility is usually accomplished 
through a depreciation annuity. From what has pre- 
viously been said this annuity must be based upon life 
tables reflecting not only natural but also functional 
depreciation, inasmuch as the reserve is not set aside 
merely for the purpose of offsetting ordinary wear and 
tear, but rather for retiring the item whenever it may 
become necessary and for whatsoever reason. In a rap- 
idly growing utility, particularly those of the West, 
functional depreciation often plays a far greater role in 
retirement than does natural wear and tear. The question 
of whether the reserve should be accumulated on a 
straight-line, sinking fund or other basis is not taken up 
in this article, but is reserved for a later discussion. 
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There is one phase, however, that has to do with life 
and consequently affects the form of the life table that 
should be used. This relates to the fundamental defini- 
tion of depreciation for the utility in question and covers 
the limits of what should be considered an item in 
accounting for replacements. For example, if a boiler 
be considered an item, its complete replacement may not 
take place for twenty or twenty-five years. If the item, 
however, be considered to be the boiler shell, boiler tubes, 
stay rods, brick setting and firebrick lining, the average 
life of these items would be very considerably less than 
the figure mentioned. If a reserve be accumulated by 
an annuity that considered that the boiler will be re- 
placed complete at the end of twenty years, it is obviously 
erroneous to allow complete replacements of boiler tubes 
and firebrick linings to go against the depreciation re- 
serve unless this contingency is clearly foreseen and 
taken into account when deriving the life table. 

This latter illustration contains the crux of the entire 
subject matter relative to depreciation annuities. It can 
be most simply expressed by stating that with a strict 
and careful definition of what should be considered 
chargeable to depreciation (as against operating expense 
and capital expenditure, a thoroughly consistent pro- 
cedure can always be followed by building the life table 
on the basis of the known premises, assigning the annuity 
in accord with the life table and carefully following 
out the accounting to see that only such charges are 
made against the reserve built up from this annuity as 
exactly corresponding to the original premises. 

Following out this latter statement, it is sometimes 
necessary to modify life tables if the reserve is expected 
to take care of such items as, for instance, the replace- 
ment of firebrick linings complete as previously mentioned 
or the reinstallation of an item such as a power trans- 
former several times during the life of the physical item. 

If the reserve be expected to produce, at the end of 
physical life of the item, an amount that should not 
only return the investment but also the cost of at least 
the final removal and possibly changes of location during 
the normal life, special allowance must be made for this 
condition. In general, this can be done when using the 
life table method only either by assuming that the salvage 
will offset the removal cost or by so adjusting the life 
as to produce a small amount greater or less to com- 
pensate for the net of these two items. This is not an 
exact way of doing things and is somewhat repugnant 
to an engineer who desires to work with exact figures as 
far as possible, but it is usually within the limits of 
accuracy of depreciation estimates obtained by using life 
tables. 


COMPARISON OF DEPRECIATION METHODS 


\ comparison of the merits of life tables, as against 
the service unit method or inspection method, is not out 
of place at this time. In the determination of accrued 
depreciation, a capable operating man will usually be able 
to estimate by the inspection method, with an accuracy 
at least as great as that obtained by use of life tables, 


the depreciation that has taken place in the various struc- 


tures. There are some items, however, that cannot 
well be handled in this way—for instance, such items as 
distribution transformers, bare copper wire, power tun- 
nels and steel penstocks. It is at least within reason to 
assume that such types of items are as well handled, for 
practical purposes, by the life table method as by almost 
any other method that may be feasible. Technically, 
Inspection determinations can be made that may be much 
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more accurate, but for practical purposes these deter- 
minations are often too involved. Certain items lend 
themselves very distinctly to the service unit method 
as against the life table method, and one very familiar 
example is shown in the practice of many companies that 
assign depreciation of automobiles on a mileage basis 
rather than on a yearly basis. Wear and tear of rail- 
roads and tramways are often handled on a car-mile or 
ton-mile basis, whereas settling reservoirs for power use 
depreciate directly in proportion to their remaining capac- 
ity. On the other hand, the accounting on the service 
unit basis may be too complex or too expensive for the 
result required, and in such a case the life table method 
will take care of the situation more easily. 

In summing up, the life table basis of determining 
depreciation has the sanction of thoroughly established 
use, the advantage of ease of calculation, particularly 
when taken on a straight-line basis, and the fact that 
the depreciation of certain items is not practically pos- 
sible by any other means. It is subject to the disadvan- 
tage that it is not as exact as the inspection method for 
many items and is not as correct as the service unit 
method for those types of articles where attrition, deple- 
tion or exhaustion takes place. The life tables must be 
suited to the definition of the depreciation that is being 
calculated, and strict care must be taken in the definition 
to see whether functional depreciation is to be included as 
well as natural depreciation. 





The Farm Service Job 


66 O INCREASE the farm customer’s use of service 

through instruction in the application of electricity 
to farming operations and to assist in accomplishing this 
application with the smallest capital outlay by the farmer 
consistent with practicablle and efficient performance.” 
These are the duties of the man in the power company 
organization whose responsibility is the development of 
rural service, according to Charles H. Churchill, man- 
ager of the Port Henry Light, Heat & Power Company, 
in an address to the North Atlantic Section of the Ameri- 
can Society of Agricultural Engineers. 

Specifically, the rural service specialist has a selling 
job—the selling of service rather than equipment or 
kilowatt-hours. If one man sells a farmer a complete 
water heater, a milk cooler and an electric hay hoist and 
another man sells another farmer on the same application 
but shows him how he can build his own water heater 
with a heating unit, some mineral wool and the old boiler ; 
how most of the milk cooling outfit can be home made, 
and how, perhaps, the hay hoist can be operated from the 
milking machine motor by the installation of a few feet 
of shafting, then the second salesman has sold more serv- 
ice and has done a better job. This is the kind of service 
the power companies are desirous of selling to their farm 
customers. 

The present-day farmer is progressive and open- 
minded. He has seen what electric power has done for 
manufacturing and he is eager to apply it to his busi- 
ness. He naturally is unfamiliar with these applications 
and he is scarcely able financially to install at one time 
all the electrical equipment he may wish to use. The 
power company can give him liberal terms on the pur- 
chase of apparatus, but it is up to the agricultural en- 
gineer to show him what equipment to get and how he 
can get it in order that he may derive the greatest benefit 
from electric service. 
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Will the Increase in Residential 


Customers Continue ? 


QUESTION intimately connected with the future 

growth not only of the electric light and power 
industry but to an equal if not greater degree of the 
electrical manufacturing industry is that of future pros- 
pects with reference to the use of electrical energy by 
residential customers. Knowledge of the direction in 
which such growth will naturally occur is necessary to 
wise planning on the part of all branches of the industry 
concerned. 

The increase in the use of electric service for domestic 
purposes rests primarily on two factors. Increase in 
the number of customers and increase in the average use 
per customer. 

There can be little question that in the past attention 
has mainly been directed toward the former factor. Since 
the street circuits had to go in anyway, to serve the early 
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DOMESTIC INCREASE TENFOLD IN TWO DECADES 


customers, it was natural first of all to increase the 
number of service connections as much as possible. The 
effort to augment the load of the individual user had to 
come later. 

In the accompanying charts a comparison has been 
drawn between the number of central-station customers, 
the number of families in the territories served by cen- 
tral stations and the total number of families in the 
United States in various years. 

The upper curve is plotted from United States census 
statistics. The curve of total customers is plotted from 
the central-station census for the years up to 1922, and 
for later years from statistics compiled by the ELECTRICAL 
Wortp. The number of residential customers is the 
ELECTRICAL WorLD estimate, published in the annual 
statistical issue. 

For the number of families living in the territory 
served an official estimate is available for only one year, 
1917; it is found in the central-station census of that 
year. For the end of 1925 a compilation was made and 
published in the ELectricat Wor tp of June 12, 1926. 


998 








The estimates for 1902 and 1907 are inferred from census 
statistics for those years, with the aid of assumptions 
believed to be fairly valid. The quantity itself is at 
best a vague one; exact data are out of the question. 
The later estimate is roughly supported by the fact that 
about a third of our population lives on farms, and there 
are, perhaps, a million families in small towns and vil- 
lages not yet served by electric companies. 

During the past twenty years the number of residen- 
tial customers has grown far more rapidly than the 
number of families in the territory served. The growth 
is continuing, and the present year will see another big 
addition. 

There has been much difference of opinion as to the 
future. Evidently the number of customers is not going 
to be sharply limited by the estimated number of families 
in the territory served. In certain sections of the country 
it already exceeds the number of families computed in 
the usual way from census statistics of population. The 
condition will no doubt extend to other regions, whether 
the reason be clear or not. 

Predictions are a hazardous business—very agreeable 
if time proves them correct, but embarrassing if the con- 
trary turns out to be true. However, certain conclusions 
do seem to be justified from the data in hand. The num- 
ber of residential customers, counted according to present 
practice, is apparently soon going to exceed the number 
of families in the “territory served.” But the high rate of 
increase recorded during the early years of the present 
decade was flood tide and is not going to be repeated. 
Judged by the past few years, the growth curve is 
flattening. 

Plainly, the more closely we approach the ideal of 
having all people in the United States on our lines the 
fewer will be left to add, except for the natural increase 
in population of the country. More than half our people 
now have the benefit of central-station service. That 
much is clear. : 

If the use of electrical conveniences in our homes is 
to go forward, if more and more use is to be made of 
this versatile agency, if the business of the electrical 
industries is to mount in the future as it has mounted in 
the past, then the increase must come about more and 
more by a progressively greater energy consumption per 
customer rather than by depending on an increasing 
number of users. The problem is of equal concern to 
electric service companies, to makers of appliances and 
to dealers in appliances. 





110-Kv. Line Costs $27,900 Per Maile 


HE Massachusetts section of the New England 

Power Company’s Bellows Falls-Pratt’s Junction 
110-kw. transmission line is 23.5 miles long, and its 
estimated cost is $656,100, according to data filed with 
the Massachusetts Department of Public Utilities by 
President H. J. Harriman. The line consists of a single 
run of two-circuit steel towers with conductors spaced 
12 ft. apart in horizontal plane, the average number of 
towers per mile being 6.1. The power conductors consist 
of two three-phase circuits of No. 4/0 B & S copper, 
seven-strand, hard-drawn wire having a strength of about 
8,600 Ib. and sagged to reach a tension of 4,000 Ib. when 
carrying a load of 4-in. ice and 8 lb. of wind pressure at 
O deg. F. The insulators will be of the 10-in. ball-and- 
socket disk type, using eight disks in suspension and 
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nine in strain. Standard clamps and fittings will be 
installed. Minimum clearances will be 20 ft. above 
ground, 25 ft. above highways and 8 ft. above foreign 
lines. Two 7%-in. diameter stranded galvanized crucible 
steel ground wires will be provided, one carried at each 
bent of the tower about 8 ft. above conductors and sagged 
to reach a tension of 4,100 Ib. under the loading condi- 
tions specified for the conductors. The cost total men- 
tioned includes right-of-way and a telephone pole line 
(32 poles per mile, 60 ft. from the power line), with 
two No. 6 solid copper-clad conductors. 





Load Value of Filling Stations 


pote utility managers have assumed that gasoline 
filling stations will use electricity for light and 
power purposes and have given little thought to devel- 
oping the load. Still, the long-hour operation of filling 
stations renders them one of the most desirable classes of 
users that can be developed. Oil and gas stands should 
rank among the most brilliantly lighted business establish- 


TYPICAL ILLUMINATION OF NINE-STAND FILLING STATION 
Signs, standards and meters are effectively lighted by central-station energy 


tories, service stands, ornamental standards and other uses. 

The accompanying tables give the annual and monthly 
energy consumptions of five representative filling stations 
taken almost at random from the data sheets of a Massa- 
chusetts central station. The motor requirements are 
usually small and intermittent, but the lighting service is 
continuous for many hours each evening and often for 
all night. The predominance of the lighting load tends 
to enable the service to be rendered by the utility with- 
out serious effect upon the power factor. Lighting cir- 
cuits in larger filling stations are apt to be subdivided for 
flexible operation, but the advertising value of high-class 
illumination tends to discourage the curtailment of light- 
ing use while these establishments are open for business. 
This patronage comes to the central station almost auto- 
matically, but it is desirable for sales departments to 
study such installations and their load possibilities with 
more appreciation of what can be done to improve the 
smaller establishments in particular, or at least to induce 
growth of this business without further delay. 








ENERGY USE OF FIVE FILLING STATIONS 






































Z i Hours 
ments in the modern commercial world. Many of these ‘ sieentitcs: eee ae: a 
- , : : . t , Cw.-Hr. U 
stands are built and operated by nation-wide companies station Light Power Total Light. Power Total Stands Day 
which recognize the advertising value of intensive illu- 4 a te OS: a — ey 168 
mination. Lighting service is needed for signs, offices, C 14.0 3.75 17.75 13,697 "3,060 16,757 8 16 
ae fag 6. : : 726 6 
Canopies, coves, pump outlets, billboards, basements, lava- E 6.0 1.1 7.1 7,707 1,787 99,494 3 ist 
MONTHLY USE OF ELECTRICITY BY FIVE FILLING STATIONS 
, ——January ———_——.. February March April ———— 
Station Light Power Light Power Light Power Light Power 
Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw.-Hr. 
A 2,707 $164 382 $17 2,234 $143 405. $17 1,838 $125 424 $18 1,824 $124 403 $17 
B 752 56 ae i 553 41 fies <a 439 33 mt . 384 29 * oe 
c 1,334 100 235 16 1,375 103 226 15 1,159 87 215 15 1,514 110 248 16 
D 1,089 82 205 8 814 61 162 6 604 45 162 6 525 39 176 7 
883 66 222 7 607 46 120 5 480 36 169 6 508 38 157 4 
May June — July ————— August___——— 
A 1,790 123 335 16 1,694 118 383 17 1617 115 410 17 1,990 132 393 17 
B 421 32 ne a 160 12 i 9 189 14 bi 36 223 17 a i 
c 971 73 267 16 740 56 249 16 630 47 234 16 761 57 301 17 
D 464 35 187 7 478 36 258 9 450 34 219 9 339 25 210 8 
605 45 128 5 548 41 145 5 456 34 138 5 519 39 162 6 
—-September-————. ————_ October November ————— —————December —-_———.. 
A 2,360 148 453 19 2,415 151 454 19 3,134 180 504 20 2,715 164 490 19 
. 207 16 ods ns 197 15 a is 199 15 aes a 564 42 oes =i 
c 970 73 339 18 1,351 = 101 289 17 1,449 107 207 15 1,443 107 250 16 
476 36 211 . 586 44 196 7 725 54 241 8 761 57 188 7 
623 47 150 5 809 61 147 5 922 69 134 5 747 56 115 5 








Nore: Station B’s power service on lighting meter. 
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Trade Relations in Industrial 
Electric Heating Field 


Chief obstacle to faster progress is technical. Com- 
plete data should be more freely inter- 
changed between utility companies 
and manufacturers 


S APPLICATIONS of industrial electric heating 

multiply, a few points in trade relationship deserve 
consideration in order that progress may be as fast as 
possible for both manufacturing and power companies. 
This class of electrical service has a long way to go 
before reaching the staple stage. With the exception of 
portable space heaters and soldering irons, the time has 
not yet come for industrial heating business to be con- 
ducted on an over-the-counter basis. It is true that many 
standard industrial heating units are on the market in 
the form of ovens and furnaces of settled dimensions 
and stated ratings in heating elements and temperature 
guarantees, but it is still unsafe to buy such equipment 
with the careless abandon with which one enters a retail 
shop to purchase a household iron or percolator or, if 
in the trade, approaches a jobber’s counter to secure a 
few coils of rubber-covered wire or a hundred feet or 
so of rigid conduit. 


ATTENDANCE AT INDUSTRIAL HEATING SCHOOLS 
LEss THAN JUSTIFIED 


There is a wide gap between the central-station sales 
department and the heating device manufacturer at 
present. The utility companies deserve much credit for 
the interest with which they have taken up industrial 
heating, and to N.E.L.A. committee leaders and co-oper- 
ating manufacturers great credit also is due for the 
excellence of the courses given at no little cost to spe- 
cializing sales engineers within the last few years. It 
is unfortunate that many utility companies have thus 
far failed to visualize the load-building picture in the 
industrial heating field, and because this is so, the attend- 
ance at these schools has not been as large as the caliber 
of instruction and breadth of the field warrant. There is 
no question that in many cases the training received at 
these courses has been the prime cause of important load 
additions to local companies’ lines and that the modest 
investment in time and money required has been returned 
many times over to companies that have backed up the 
efforts of their salesmen on their return home. 

In speaking of the gap between the central station and 
the heating equipment manufacturer it is not meant to 
be implied that friction exists, but that the chief obstacle 
to faster progress seems to be technical. The real 
danger, as it has been pointed out, is the tendency of 
sales engineers in utilities to attempt to solve their cus- 
tomers’ heating problems without seeking and _ utilizing 
adequate co-operation from the heating equipment design- 
ing engineer. Many of the central-station heating engi- 
neers have a remarkably wide grasp of the principles of 
industrial heating and an extended knowledge of field 
applications. These qualifications are very helpful in 
preliminary dealings with prospects and in negotiations 
with the manufacturers, but in view of the large number 
of special applications and unique problems involved in 
industrial heating work, it is unsafe as a rule for the 
utility engineer to proceed far into individual cases with- 
out enlisting the aid of the designing engineer. 

Many applications appear extremely simple at the out- 
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set, but the more one studies industrial heating the more 
important it appears to be to eliminate all possible uncer- 
tainties. Marked progress has been made of late in the 
study of temperature distribution in inclosed spaces, in 
the design and application of heating elements for higher- 
temperature work, in the selection of refractories and 
insulating material, in the design of electrical connections, 
instrumentation and control equipment, in accuracy of 
regulation and in the economical use of energy for par- 
ticular processes. The competition of gaseous and liquid 
fuels is becoming more acute. 

The utility engineer can aid in co-ordinating proposals 
of competing manufacturers and in acting as technical 
adviser to the prospective customer for heating service; 
but unless his qualifications are most exceptional, it is 
hazardous for him to try to render too individual a 
service in the writing of specifications for electric heat- 
ing apparatus tantamount to laying down the law as to 
design data. As applications multiply and as service 
broadens, instances will of course increase where practice 
in one installation will be a close guide to the proper 
procedure elsewhere. Therefore, manufacturers should 
go far out of their way to supply utilities with data, 
tests, economic results, costs, photographs and drawings 
of successful installations, and should also be frank in 
discussing misfit installations with their friends in the 
power companies. The heating game is still so young 
that it is vitally important to avoid all possible mistakes 
in application and to build for the future on the basis 
of tried and accepted practice. 

Since so many heating jobs are special, it is interesting 
to find that the question of profits is less pressing upon 
some manufacturers in this field than it is in other lines 
of electrical production. Mass production has attained 
some vogue, but as a rule, according to a manufacturer 
of twenty years’ experience, each job is carefully fig- 
ured where special dimensions, material or arrangements 
are required, and this tends to insure a fair profit. Cut- 
throat competition has apparently made less headway in 
industrial heating than in many other lines. This is a 
good thing, if generally true, because the design of so 
much special equipment involves more or less heavy 
development costs; but as long as individual customers 
insist on special installations, these costs will have to be 
covered in the quotations. As time passes, standardiza- 
tion will make greater headway for particularly common 
processes, but a large amount of engineering research 
will be necessary for years to come in seeking the best 
equipment for new and improved applications. 


INTERCHANGE OF DATA BETWEEN UTILITIES AND 
MANUFACTURERS WoUuLpD BE VALUABLE 


From field observations it would seem that both utility 
and manufacturing engineers could make faster headway 
if they interchange data more freely and completely. 
Partial data help to advance the art, but there is far 
too little complete information readily available as to 
heating applications, considering the industry as a whole. 
The opportunities for a more thorough study of existing 
installations by manufacturers and utility men are un- 
bounded, notwithstanding the extreme conservatism 0! 
some purchasers of heating equipment in sharing opert- 
ating experiences with others. 

Of late some discussion has been heard in utility and 
manufacturing circles relative to the proper design 0! 
heating units to meet standard voltages and to withstand 
voltage fluctuations. This is too large a topic to expand 
upon in these comments, but there seems to be a tendency 
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in some quarters to design heating units for higher volt- 
age operation, such as 230 volts in place of the former 
220-volt practice. One manufacturer has found that if 
he designs his units for 220 volts, burnouts will occur 
too frequently when his product is installed on circuits 
nominally rated at 220 but shown by tests to reach 240 
or even 250 in certain localities. He has therefore stand- 
ardized on 230-volt elements, and guarantees them to 
withstand 5 per cent increases over this value with entire 
safety. 

There is a gratifying tendency on the part of power 
companies to co-operate with heating equipment makers 
when advised confidentially of the location of proposed 
installations, and the outlook is good for better control 
of specifications. There are various aspects of the volt- 
age problem that space forbids discussing here, but 
nothing appears in sight that cannot be overcome by co- 
operative engineering. 
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Related Practices in Bus Structures 





To the Editor cf the Evectricat Wor tp: 

Ti: your issue of Auy. 20, in an editorial entitled 
“kelated Practices in Bus Structures,” there appear sev- 
eral statements of interest. I will refer first to the state- 
ment, “Many of our electrical methods of operation, 
maintenance and design have a fine flavor of universality. 
Others have not.” This is true largely because of dif- 
ferences in operating conditions, and a word suggesting 
this fact would have agreeably modified the somewhat 
labored effort in the second paragraph to enlarge upon 
the elements of “wide diversity.” 

Again, “Isolation of phases, sectionalizing of bus sec- 
tions, elaborate protection and interlocking devices are 
provided to prevent electrical connections under unusual 
conditions, between phases.” In this sentence is a sad 
garbling of essentials suggesting fashion or style. The 
isolation of phases is a basic principle whether accom- 
plished by distance, by effective barriers, by inclosure or 
by any combination thereof, and is a service protective 
essential transcending the type of bus structure. No 
conductor in a metal container is safe from the effects of 
an are of an adjacent conductor similarly equipped unless 
effectively isolated. Sectionalizing of systems is another 
principle equally valuable with open or inclosed systems. 

What is meant by “elaborate protection’”’ is not clear, 
but if it means such essential elements as the neutral 
resistance or fault bus, the onus of the word “elaborate” 
certainly is not justified. Reference to “elaborate inter- 
locking devices” is, I believe, misplaced as there are few 
developments of this kind which equal in complexity those 
common to the conventional type of incased switchgear. 

Further along: “Abroad, in direct opposition, the 
approved method dictates that bus structures be car- 
ried in grounded metal containers and separated from 
them by an insulating solid. In these installations 
the only possible short circuit or breakdown must be to 
ground.” It is questionable that approved foreign prac- 
tice dictates the use of insulating solids as separators 
between conductors and grounded containers: If it is 
true, then in all probability an early revision is in order. 
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It is true that approved British practice sanctions the 
use of semi-solids and fluids. It is also true that semi- 
solids used in the most simple form in this country, 
namely, cable joints, have shown over a long period 
inherent weaknesses that have resulted in great difficulty 
in their usage and in some other cases resulted in their 
abandonment. 

The statement that “the only possible short circuit or 
breakdown must be to ground” is so incomplete in the 
light of the great liabilities involved that it might be 
said to imply that at the instant the fault current reaches 
ground all danger is past. As a matter of fact, at this 
point the fault development on a busbar is fraught with 
the gravest liabilities that can occur in service. At the 
instant that a breakdown to ground occurs all responsi- 
bility to remove the faulty member centers upon the relays 
and circuit breakers, and in the most serious cases of 
trouble that have resulted from such beginnings the 
greatest destruction has been caused by the absence of 
or the failure of the protective devices to function prop- 
erly. What usually happens in such cases is that the 
little fault to ground, so lightly referred to in your edi- 
torial, soon takes the form of an are which, with its 
incandescent vapors, often has a destructive radius of 
many feet. Under such conditions a conductor of another 
phase present in this region, whether it is covered with 
metal conduit, as many control systems which were in- 
stantly destroyed were covered, or with any other metal, 
is in grave danger of impairment to a point where a 
short circuit will be established between phases. One 
phase of a bus in a large power station installed in prox- 
imity to another similarly equipped and not effectively 
isolated is not much safer, if any, than unprotected lead 
cables in manholes. The isolation herein referred to is 
thermal in character and, of course, presupposes that 
magnetic forces have been properly considered in the 
design of the bus structure. 

Incompleteness has characterized the application of the 
isolated-phase principle in several instances in actual prac- 
tice, but what true principle has ever been properly 
applied from the beginning? The conduction of fault 
current to ground should include as essentials, (1) the 
limitation of a fault current by resistance, enabling the 
continued operation of the system during the fault period 
and obviating serious disturbance of system voltage; (2) 
selective actuation of the proper circuit breakers required 
to remove the faulted member, and (3) the absolute 
protection of unfaulted phases in the event of a sustained 
fault on the faulted member. 

Nothing in the foregoing criticism of your editorial is 
intended to disparage the value of metal inclosure prop- 
erly applied as it has beyond question a record of utility 
in the contemporaneous art and potentialities of utility 
in the future art. What is desired is to point out the 
evil of misapplication, particularly that which is caused 
by premature application. Metal-inclosed gear which 
embodies all of the elements of safety of the isolated- 
phase principle has been developed and is in service in 
this country, but when the metal inclosure takes the form 
of a close-fitting incasement there are two requisites that 
must be recognized. The first is that the phases should 
be adequately isolated and the second that a proved dielec- 
tric much better than has been used in. cable art should 


be available. B. G. JAMIESON, 


Engineer of Inside Plant. 
Commonwealth Edison Company, 
Chicago, Ill. 
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Hydro-Electric Development 
and Steam Equipment 


Determination of the Most Econom- 
ical Condenser Installation for a Given 
Power Plant.—The selection of the type 
of condenser to be used is stated in this 
article to be not merely a technical but 
also an economic problem. The solu- 
tion of the problem is said to depend 
to a large extent upon the skill of the 
engineer collecting the necessary data 
whiclf form the basis for such a study. 
Some of these data may be obtained 
from accurate measurements, but some 
have to be anticipated from observa- 
tions made in the past. The subject 
matter of this paper embodies in large 
part the discussions which followed the 
presentation of a previous report at the 
Philadelphia meeting of the American 
Society of Mechanical Engineers. — 
Mechanical Engineering, October, 1927. 


Factors Governing the Purchase of 
Coal.—Morcan B. SmitH.—An analysis 
of the factors which, in the opinion of 
the author, should be considered in the 
selection and purchase of fuel supplies 
for various purposes is made in this 
article. It is stated that steam-plant 
efficiency can be raised only by co-ordi- 
nating coal selection, better plant oper- 
ation, betterment and proper mainte- 
nance of plant, adequate records of plant 
performance, and installation of instru- 
ments for the guidance of plant oper- 
ators and for obtaining comparative 
operating data. The items entering 
into considerations, involving the boiler 
plant, the coal, the coal mine, the seller, 
the check on quality, relation of size 
to price, delivery specification, routing 
and schedules, the purchase order on 
contracts, price agreements, checking of 
shipments, co-ordination of the purchas- 
ing function and the power-plant oper- 
ating function, approved lists of sup- 
ply sources, classification of coals and 
purchase of coal on a specification basis, 
have all been covered somewhat briefly 
in this discussion. A suggested contract 
form is given containing the various 
items which are esteemed by the author 
to be of value. It is his avowed in- 
tention to show that the purchasing 
function cannot operate effectively un- 
less it ties into steam-plant operation, 
and steam plant operation cannot be 
highly efficient unless the plant oper- 
ator ties in with the purchasing func- 
tion in the selection of proper coal.— 
Mechanical Engineering October, 1927. 





Units, Measurements and 
Instruments 


High - Voltage Measurements on 
Cables and Insulators —C. L. Kasson. 
—The author presents some of the re- 
sults of a series of high-voltage tests on 
cables and insulators extending over a 
period of eight years and made to de- 
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termine the electrical characteristics of 
insulation. Leakage current, insulation 
resistance and watt-input tests were 
made with direct and alternating cur- 
rent. Paper-insulated and _ rubber-in- 
sulated cables and a 27,000-volt porce- 
lain insulator were tested. From these 
tests several conclusions were drawn, 
the principal one being that the insula- 
tion resistance of paper and _ rubber- 
insulated power cables increases to a 
maximum with ancreasing applied direct- 
current voltage, the characteristics de- 
pending upon the temperature. It was 
found necessary to use shields as well 
as guards in making tests to determine 
the electrical characteristics of cable 
insulation under direct-current voltage 
stresses above the ionization point. The 
watt input to the insulation of a paper 
cable under direct-current stress at a 
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given temperature depends upon the 
character of the voltage waves; the 
greater the ripple, the greater the watt 
input. The ionization point is variable, 
depending upon the physical circuit, to- 
gether with the atmospheric conditions 
and represents in reality local air 
breakdown. The better, or more uni- 
form, the dielectric, the greater the tend- 
ency for the material to break down in 
its entirety rather than at a single point. 
Practically, of course, no dielectric is 
perfectly homogeneous, so that failure 
will be restricted to the weakest spot or 
spots.—Journal of American Institute of 
Electrical Engineers, October, 1927. 


Illumination 


Lighting of Railroad Yards.—H. E. 
MAHAN and R. J. SWACKHAMER.—The 
authors have endeavored to outline the 
problems confronting the engineer in the 
design of a railroad-yard lighting sys- 
tem and to review the practice followed 
by the railroads that have already made 
a study of the question. No attempt is 
made to advocate a system that will 
fulfill the needs of all types of yards as 
local conditions and requirements vary 
considerably. There are many factors 
requiring consideration and compro- 
mises in final design are often necessary. 
This necessitates a careful study of the 
conditions and requirements surround- 
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ing each yard. The efficiency of a light- 
ing system may be greatly enhanced by 
making provisions in the layout of the 


yard for suitable tower locations. The 
matter of maintenance is an essential 
consideration. A well-planned system 
of lighting may soon deteriorate into 
one that is highly unsatisfactory if the 
equipment is not systematically serviced. 
Dust and dirt absorb light and burned- 
out lamps affect the distribution of light 
throughout the yard and lower the level 
of illumination. Statistics compiled by 
the railroads clearly demonstrate the eco- 
nomic advantages of the lighted yard as 
against the unlighted yards.—Transac- 
tions Illuminating Engineering Society, 
1927. 


Transmission, Substations 
and Distribution 


Most Economical Power Factor.— 
H. S. Lircurietp.—A practical design 
formula for distribution circuits has been 
developed by the author for calculating 
the most economical corrective power 
factor. The most economical conditions 
are assumed when the total of such 
annual circuit costs as are directly 
affected by a change in power factor is 
at a minimum. The usual methods for 
computing separately the saving in /*R 
losses and the decrease in investment 
charges due to power-factor improve- 
ment are inadequate. The design of 
new circuits and extensions requires a 
more accurate method for calculating 
power factor and conductor sizes. The 
equations developed in this paper re- 
duce to the simple form where the sine 
of the most economical corrected powe.- 
factor angle is determined by the ratio 
of the annual cost of condenser capacity 
per reactive kilovolt-ampere of correc- 
tion to the annual cost (fixed charges 
plus value of losses) per kilovolt-ampere 
delivered of that portion of the supply 
circuit which is directly affected by the 
change in power factor. When the unit- 
cost ratio is greater than the sine of the 
original power-factor angle, it is found 
that no investment in corrective equip- 
ment is economically justified. The 
equation is set up in such form that 
solutions are readily obtained for the 
most economical size of conductor as 
determined by the Kelvin law and for 
the required kilovolt-ampere rating of 
the transformers and condensers. A 
method is suggested for including gen- 
erating station costs with those oi the 
individual circuit under consideration. 
In evaluating circuit costs the effects 
of power factor and the shape of the 
typical daily load curve upon capiial 
investment and power losses have been 
worked out from the methods used )y 
previous investigators. Equations {or 
evaluating the circuit constants «are 
included in the appendix.—Journal 
American Institute of Electrical En 
neers, September, 1927. 
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Motors and Control 


Recent Developments in Electric 
Drives for Rolling Mills—L. A. UMan- 
sky.—The application of electric power 
in the steel industry has brought about 
radical changes and improvements in 
rolling mill processes, and the author 
endeavors to outline representative cases 
and methods of solving the problems en- 
countered. The advantages of direct- 
current and alternating-current drives 
for this service are compared and sev- 
eral suggestions for securing adjustable 
speed drives are formulated. The basic 
underlying principle upon which several 
new drive combinations are made is 
stated as follows: If the slip energy, 
contingent on the regulation of one or 
several alternating-current drives, need 
not be returned to the shaft of these 
drives, it may be made use of for fur- 
nishing, completely or in part, the power 
required to drive some other sections 
of the same mill or some other mills. It 
is stated that the principle was applied 
for the first time in 1925 in connection 
with the equipment described and has 
influenced designers of such devices in 
the ensuing period. — Electrical News 
(Canada), Oct. 1, 1927. 

Power-Factor Improvement by Means 
of Converters. —M. Daut CAMuy.— 
The use of rotary converters as a means 
of advancing phase displacement is care- 
fully considered by the author. Ele- 
mentary vector diagrams illustrate the 
problem involved, and _ performance 
curves of rotary converter equipment in- 
dicate approximate results which may 
be achieved under operating conditions. 
—A.E.G. Progress, September, 1927. 





Heat Applications and 
Material Handling 


High-Frequency Induction Melting.— 
D. F. CAMpBELL.—Because of the lim- 
itations involved in the design and oper- 
ation of low-frequency induction fur- 
naces, a new type of device has been de- 
veloped. In the former applieation the 
large area of refractory material ex- 
posed to the metal to be heated involved 
high maintenance cost and lack of 
homogeneity in the product, while the 
slag could be melted only with difficulty, 
efficient refining being impossible. It 
was also necessary to place a quantity 
of metal in the furnace after each heat 
in order to form the secondary connec- 
tion, a difficult proceeding when making 
alloy steels, as the weight of basic 
materials cannot be determined with 
sufficient accuracy to work to close 
specifications. With high-frequency in- 
duction furnaces the crucible may be 
completely emptied after each heat. The 
author gives operating data and descrip- 
tions of several types of furnaces which 
have been devised for high-frequency 
operation. In high-frequency furnaces 
the electric current causes a very rapid 
rotating movement of the metal in a 
vertical plane, the speed of rotation 
being so great that in a 15-in. diameter 
retort the material may rise, at the cen- 
ter, 1 in. above the metal at the circum- 


ference. This rapid circulation of the 
metal in contact with the slag quickly 
refines the metal, the heat transference 
between the metal and slag being suffi- 
cient to maintain the latter in a fluid 
condition and insure the intimate con- 
tact which is so essential to rapid and 
efficient refining. Analyses of steels 
with use of this type of furnace are 
given as evidence of results obtain- 
able. — Electrical Review (England), 
Oct. 7, 1927. 





Telegraphy, Telephony, Radio 
and Signals 


Thin-Film Rectifiers —J. SLEPIAN.— 
The principles underlying the operation 
of thermionic rectifiers are reviewed and 
applied to a theory of thin-film recti- 
fiers. The phenomena exhibited by the 
following rectifiers are described and 
discussed in terms of this theory: 
Crystal detectors, tantalum and ferro- 
silicon electrolytic rectifiers, electrolytic 
rectifiers with metallic conduction, the 
copper-hemi-sulphide rectifier of Paw- 
lowki and the copper-oxide rectifier of 
Grondahl. It is the contention of the 
author that the many types of devices 
recently placed upon the market for 
securing rectification of 110-volt alter- 
nating current, with an output of 6-volt 
or 12-volt direct current, at a rate of 
0.5 amp. to 5 amp., can, to a large ex- 
tent, be explained, at least qualitatively, 
as due to the properties of thin films 
separating two electrically conducting 
substances. In this paper it has been 
his endeavor to develop this explana- 
tion and discuss the properties of vari- 
ous rectifying combinations which are 
now finding practical application. While 
the existence of the thin films cannot 
be said to be indubitably established in 
all the cases which ere considered, the 
theory is esteemed to have at least a 
heuristic value in the classification and 
correlation of the various phenomena.— 
Paper presented before American Elec- 
trochemical Society—September, 1927. 





Electrophysics, Electro- 
chemistry and Batteries 


New Vacuum-Tube Rectifier. — A. 
Geurts. — Currents not exceeding 20 
amp. and voltages not over 120 may be 
produced by a new rectifying valve or 
tube, which is said to possess marked 
advantages over the well-known tung- 
sten cathode tubes. The new valve has 
a cathode made from thorium-coated 
molybdenum placed between two tanta- 
lum anodes, and it represents therefore 
a two-way valve. Magnesium is used 
to keep the Argon-gas filling clear even 
at highest output. The chief claims for 
the new cathode material are that it is 
insensitive to temperature changes of 
several hundred degrees and that it is 
not affected by the bombardment of posi- 
tive ions. It has not been found neces- 
sary to activate the cathode to give high 
electron emission. A mean operating 
temperature of 1,500 deg. C. has proved 
most suitable, but variations from 1,300 
deg. to 1,700 deg. do not affect the tube. 
—Siemens Zeitschrift, August, 1927. 
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Miscellaneous 


Motor-Frame Boring, Facing and 
Recessing Machine.—The boring of mo- 
tor frames and stator cases, with their 
projecting pole pieces in one instance and 
wide recesses in the other, requires a 
machine of high power and considerable 
rigidity. Accuracy of finish and rapidity 
of operation are both desirable, as this 
class of machine is usually the result 
of mass production. A _ recently de- 
veloped machine is described in this 
article. A headstock at either end is 
provided with an individual variable- 
speed motor. One of these is rated at. 
15 hp. and operates over a range of 433 
to 1,300 r.p.m., while the other, placed 
on the sliding head, has a 6-hp. motor 
which operates at from 670 to 1,340 
r.p.m. <A separate reversing motor is 
used to secure quick power traverse of 
the table and sliding head. This is of 
7 hp. and operates at 670 r.p.m. The 
headstocks are designed for sturdy con- 
struction and are well adapted to take 
the strain of heavy cuts. The table is 
carried on a saddle sliding between the 
two headstocks and may be moved along 
the bed by hand or motor power, the 
former motion being effected by a cap- 
stan hand wheel operating a revolving 
nut on a stationary screw inside the bed. 
This enables a fine feed to be obtained. 
The sliding headstock, with its inde- 
pendent motor, can be run up into place 
and operate on one side of a frame, while 
the fixed headstock is employed on the 
other. Automatic feed may be used for 
boring processes. This is effected by a 
ratchet mechanism, giving eight feeds of 
a range from 21 to 214 cuts per inch. 
The use of this machine is said to have 
effected a 50 per cent saving in time for 
certain jobs ordinarily performed on the 
more usual type of equipment.—Engi- 
neering (England), August 26, 1927. 

W ork-Hardening Properties of Metals. 
—Epwarp G. Hersert.—It is the object 
of this article to correlate with the oper- 
ation of cutting tools certain well-estab- 
lished and generally recognized facts, 
chief among them being that metals are 
hardened by any process which deforms 
them so as to cause a permanent change 
of shape while they are at low or mod- 
erate temperatures, a process referred to 
as “cold work”; that metals are de- 
formed and are therefore hardened by 
cutting tools; that heat is generated by 
deformation of metals and in a pre- 
eminent degree by metal-cutting opera- 
tions, and that the degree of hardness 
induced by working metals with cutting 
tools or otherwise is greatly influenced 
by the temperature at which the de- 
formation takes place. An attempt is 
made to show the bearing of these facts 
on the resistance offered by metals to 
the cutting tool and on the rate of wear 
of that tool. The relation between the 
temperature generated in cutting and the 
heat-resisting properties, or hot-hard- 
ness, of the tool is touched upon. The 
limiting factor in the rapid removal of 
metal is ultimately the temperature gen- 
erated in cutting and the capacity of 
the cutting tool to withstand it. — Me- 
chanical Engineering, September, 1927. 
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Electric Power Equipment 

By J. G. Tarboux. New York: McGraw- 
Hill Book Company, Inc. 450 pages, illus- 
trated. 

The author of this volume has de- 
veloped a textbook containing a brief 
survey of power resources, a study of 
prime movers and a discussion of broad 
operating problems, followed by de- 
tailed treatment of such topics as gen- 
erators, excitation, circuit layouts, 
meters, switchboards, reactors, relays, 
arresters, substations, transmission lines 
and distribution systems. With such a 
broad scope it has been difficult to cover 
numerous details of power equipment, 
but enough have been incorporated to 
give a “bird’s-eye view” of the field. 
The book is designed to give students 
of advanced grade a general knowledge 
of the application of the common type 
of power equipment. With this end in 
mind, the economic element in selection 
of equipment is not treated at length, 
and neither are design features. The 
book should be welcomed by college 
teachers who deal with modern power 
systems. 


Modern Electrical 


Illumination 


By Cyril Sylvester and Thomas E. Rit- 
chie. New York: Longmans, Green & Com- 
pany. 416 pages, illustrated. 


This is the best book on illumination 
that has come to the knowledge of the 
reviewer. It is practical, treats of the 
subject from many aspects and is printed 
and edited so as to present the topics in 
the most attractive way. The” volume 
deals with almost every form of com- 
mercial, industrial and social illumina- 
tion, starting with a splendid discussion 
of the eye and not stopping until lay- 
outs and results of industrial-lighting, 
street-lighting, floodlighting and home- 
lighting installations are embraced. It 
is a happy mixture of science, practice 
and engineering design. The authors 
are to be congratulated on a book which 
deserves to be in the hands of every one 
interested in any phase of illumination. 


Overhead Systems 
Reference Book 


By Overhead Systems Committee, Na- 
tional Electric Light Association. New 
York: National Electric Light Association. 
572 pages, illustrated. 

This is a revision of the “Handbook 
on Overhead Line Construction,” pub- 
lished in 1914, with additional data and 
material pertinent to the book. It is a 
description of apparatus, materials, 
methods and principles involved in over- 
head-line construction. Tabulations of 
data, formulas and charts aid materially 
in making the book one valuable for 
reference. The engineering information 
and practices contained in the volume 
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have been selected and passed upon by 
a competent group of utility engineers 
and should afford valuable engineering 
information. 

Besides general information, major 
topics which receive thorough treatment 
cover wooden poles, steel poles, mate- 
rials, insulators, transformers and regu- 
lators, protective apparatus, street light- 
ing, electrical calculations, mechanical 
calculations, methods of construction and 
suggested specifications for overhead 
construction. The book represents a 
great deal of hard work on the part of 
the sub-committee which had it in charge 
and is certain to be welcomed by all 
engineers interested in overhead-line in- 
stallations, calculations and operations. 





Die Elektrischen Maschinen: 
Einfiihrung in Ihre Theorie 


und Praxis 


By M. Liwschitz. Leipzig and Berlin: 
B. G. Leubner. 336 pages, 284 diagrams, 
13 plates. 


While the fundamental idea of this 
work, which is frankly an introductory 
textbook for the student and the young 
practitioner, is the usual one of start- 
ing with general theory and then taking 
up successively the various types of 
machines, the practical working out of 
the scheme differs somewhat from the 
ordinary. The generation of a single- 
phase sine-wave alternating electromo- 
tive force is taken up on the second 
page and is followed immediately by a 
discussion of the flow of current in an 


alternating-current circuit containing 
resistance, inductance and_ capacity. 


Then comes the magnetic circuit, with 
consideration of features found in prac- 
tice. This arrangement makes it pos- 
sible to take up the transformer as the 
first device to be discussed. The theory 
of commutation, on the other hand. 
comes almost in the last third of the 
book. Why is not this more commonly 
done? The direct-current machine— 
generator and motor—directly precedes 
the rotary converter. 

The arrangement, though novel, 
seems sound theoretically and peda- 
gogically. Of course, the test is finally 
in the classroom and depends largely 
on the previous training and general ca- 
pacity of the student. The book be- 
cause of its method of approach de- 
serves study by teachers of courses in 
direct-current and alternating-current 
machinery in our technical schools. As 
a textbook its chief weakness appears 
to lie in the scarcity of illustrative ex- 
amples. Since theory calls for prac- 
tice to give it significance, the book 
needs to be supplemented by problems 
to be worked by the student. . The dia- 
grams are clear and of adequate size. 
By using separate plates and special 
paper constructional features are clearly 
brought out, G,. F. W. 








Book Notes 


ELECTRICITY FOR VICTORIA. 


Melbourne, 
Australia: Tait Publishing Company, 
Ltd. 92 pages, illustrated. 

A description of the undertakings of the 
State Electricity Commission of Victoria, 
including winning and briquetting. brown 
coal and the generation and distribution of 
electricity. This volume contains the most 
complete account of these operations that 
has yet been published. 


ANALYZING WHOLESALE DISTRIBUTION 
Costs: What May Be Accomplished by a 
More Detailed Analysis of Business Facts 
for Individual Industries or Types of Dis- 
tributors. By W. Millard, Domestic 
Commerce Division, Bureau of Foreign and 
Domestic Commerce, Department of Com- 
merce, Washington, D. C. Paper, 12 
pages. For free distribution. 

In May, 1927, a group of fourteen exec- 
utives with widely diversified interests met 
in the Department of Commerce at the re- 
quest of Secretary Hoover. The resolu- 
tions made by this group, sitting as an 
advisory committee, commended the type 
of work now being carried on by the 
Domestic Commerce Division and also 
urged that efforts be directed immediately 
to a study of the cost of distribution and 
marketing and an analysis of marketing 
agencies and methods. The study was 
accordingly undertaken under the super- 
vision of J. W. Millard. In recent years 
enormous strides have been made by manu- 
facturers in increasing their efficiency, re- 
ducing their costs and eliminating unneces- 
sary wastes. Similar improvements have 
not been made in the field of distribution as 
a whole, but there are many evidences, as 
witness the work cited in this article, that 
forward-looking distributors are grappling 
with these problems. The years to come 
bid fair to see some revolutionizing meth- 
ods adopted that will tend to take much of 
the existing guesswork and uncertainty out 
of marketing costs and greatly increase 
efficiency in this phase of commercial en- 
deavor. The present study is one of a 
series to be issued from time to time show- 
ing in detail some of the results actually 
accomplished in this field by practical 
business concerns. It is the desire of the 
Domestic Commerce Division,gto assemble, 
solely as a clearing house, marketing re- 
search information and to provide a com- 
mon meeting point for distributors. 
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Alternating - Current 
Richard E. Brown. 
Wiley & Sons, Inc. 
Price, $3. 

A Course in 


Direct Currents. 


Machinery. By 
New York: John 
274 pages, illustrated. 


Electrical Engineering— 
Volume I. By Chester 


L. Dawes. New York: McGraw-Hill 
Book Company, Inc. 589 pages, illustrated. 
Price, $4. 


Elektrizitat in der Landwirtschaft. By 
C. Buschkiel. Berlin: Walter De Gruyter 
& Company. 171 pages, illustrated. 

Einzselantrieb von Werkzeugmaschinen. 
3y Karl Meller. Leipzig: S. Hirzel. 221 
pages, illustrated. 


Overhead Electric Power Transmission 
Engineering. By William Taylor. Phila 
delphia: J. B. Lippincott Company. 527 
pages, illustrated. 

American Society for Testing Materials, 
Index to Proceedings Vols. 21-25 (1921- 


25). Philadelphia: Published by A.S.T.M. 
224 pages. Price, $2.50 cloth, $3.50 halt 
leather. 
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New England Flood Strikes Utilities 


Vermont and New Hampshire Hard Hit but Recovering Rapidly— 
Major Massachusetts and Connecticut Plants Escape 
Lightly—Service Fast Being Restored 


EW ENGLAND light and 
1 power companies ran true to 
industry form in last week’s flood, 
which swept down the hills and val- 
leys of Vermont, north New Hamp- 
shire and ‘western Massachusetts® 
after a rainfall of almost tropical in- 
tensity, deluging communities from 
the White Mountains to the Berk- 
shires and carrying sudden destruc- 
tion to life and property in its massed 
attack. Despite the damage sustained 
by utility companies and the service 
interruptions, which reached a climax 
in the Green Mountain range, every 
dam of major importance held, no 
plants of primary consequence were 
irreparably injured, transmission lines 
of trunk type stood firm, and fine 
records of service in_ restoration 
under the handicap of broken com- 
munication by rail, highway and 
wire were achieved. 

The effect of the disaster upon the 
power companies was minimized. It 
was by no mere chance that the res- 
ervoirs of the New England Power 
Company on the Deerfield River did 
not spill a single drop of water dur- 
ing the flood and could have handled 


a second deluge without overflowing, 
or that the loss of generating capacity 
throughout regions adequately inter- 
connected with the major hydro-elec- 
tric and steam plants of central New 
England and with the Adirondack 
system was quickly supplied. Heroic 
battles were successfully fought at 
Turners Falls and elsewhere by 
power, telephone, telegraph and rail- 
way men to save plants, lines, sub- 
stations and dams from destruction, 
and the Boston Edison company’s 
contribution to the solution of the 
communication problem by radio 
broadcasting from the stricken areas 
and its home station won the highest 
commendation. 

All the major interconnected power 
systems of New England maintained 
plants and lines in readiness to inter- 
change energy during the emergency. 
The Boston Edison-New England 
Power tie circuits were kept alive 
Friday and Saturday, but no emer- 
gency supply was required. 





With the force of a tropical cloud- 
burst, the rainstorm and flood of un- 
precedented intensity swept through 
north-central New England on Thurs- 
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day, Nov. 3, causing a loss of about 150 
lives and destroying many millions of 
dollars’ worth of property. Public util- 
ity plants in Vermont were over- 
whelmed, those in northern New 
Hampshire were also hard hit, and the 
systems operating in the Connecticut 
Valley went through a deluge which 
strained their equipment and personnel 
close to the limit. So far only two 
lives are known to be lost among men 
employed in any branch of the elec- 
trical industry. The extent of the dam- 
age has not yet been estimated, but it is 
believed that the loss to the Vermont 
Hydro-Electric Corporation and the 
Vermont properties of the Twin State 
Gas & Electric Company, under the 
management of the Insull interests, will 
exceed $750,000. Electric service was 
dead for several days in some parts of 
the flooded regions, largely owing to 
the submersion of power plants and 
substations, to the destruction of dis- 
tribution lines and interruption of trans- 
portation facilities and wire communica- 
tion. 

Conditions on Thursday were greatly 
improved in most of the districts struck 
by the flood, and light, power, telephone 
and telegraph service is fast approaching 
its ordinary standard. The damages 
sustained by the People’s Vermont 
Hydro-Electric Company of Montpelier 
and by the Burlington and Newport 
properties are unknown at this writing, 
but reports printed below show that the 
new hydro-electric plant at Molly’s 
Falls, serving Montpelier, was virtually 
uninjured, although there was heavy 
loss of life in the Winooski Valley and 
severe local destruction in Montpelier 


66-KV. TWO-CIRCUIT STEEL*TOWER LINE OF TURNERS FALLS COMPANY KEEPS IN SERVICE AT WEST SPRINGFIELD 
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residential and business sections in the 
lower parts of the city. 

Heavy damage occurred on the entire 
Vermont Hydro and Twin State sys- 
tems in both Vermont and New Hamp- 
shire. A gravel crib dam above the 
Glen station at Rutland failed, flooding 
this plant of 1,500 kw. rating. The 
Mendon pipe line serving this system 
burst and was open for 300 ft. Seven 
inches of rain fell at Rutland Wednesday 
and Thursday. The Chittenden reser- 
voir dam in the mountains about 7 miles 
above the city held, about $6,000 worth 
of crushed rock having been placed on 
the downstream slope in the past sum- 
mer for additional strength. The 
Cavendish station, near Ludlow, was 
flooded and probably damaged by débris 
from the Black River, and the plant 
at Claremont was also flooded. By 
Monday 5,000 kw. was being received 
at Claremont from the New England 
Power Company and vigorous efforts 
were being made to close the inter- 
rupted cross-mountain tie to the Rutland 
system. W. A. Buttrick, president Twin 
State company, wired the ELECTRICAL 
Wor.p Tuesday that both electric serv- 
ice and gas service have been reinstated 
to 80 per cent of normal at Rutland, 
“accomplished by sticking on the job and 
the very active co-operation of the com- 
munication companies.” At Carvers 
Falls, N. Y., a crib dam of the Hydro 
corporation was partly washed away. 
The Vermont Marble Company was able 
to supply energy to the Rutland district 
during a portion of the emergency 
period. The Proctor station was re- 
ported under water Tuesday, but a por- 
tion of the marble company’s mill power 
was available for use at that time. 

On the Twin State system a dam was 
lost at Bennington, Vt.; the canal bank 
was partly washed away at Hoosick 
Falls, N. Y., and the West Dummer- 
ston station at Brattleboro was under 
water, with the dam intact. Service at 
Brattleboro was out only two and one- 
half hours. The Dover (N. H.) divi- 
sion escaped damage. At St. Johns- 
bury the electric service was cut off, 
two small stations of 450-kw. rating on 
the Passumpsic River being washed 
away and the local substation flooded. 
The transmission line between St. 
Johnsbury and Gorham, N. H., with- 
stood the storm well, and service will 
be restored to St. Johnsbury as soon as 
an emergency transformer installation 
can be made at Gorham, where flooding 
damaged a 1,500-kva. substation and 
forced shutting down the Gorham plant 
on account of the washing away of its 
headgates by the swollen Androscoggin 
River. Four inches of rain fell in ten 
hours at Gorham, and the adjacent city 
of Berlin was out of electric service for 
about seven hours. The Twin State 
plant is interconnected here with the 
industrial hydro-electric station of the 
Brown Company at Berlin, and the 
Brown Company is now carrying the 
Gorham-Berlin load pending restora- 
tion of service at the Gorham station. 
A 350-kw. plant went out on the Israel 
River at Lancaster, N. H., but service 
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was taken up by a 300-kw. plant of the 
same company lower down. At Brattle- 
boro service was interrupted about 
twelve hours. The Vernon station of 
the New England Power Company, 
below Brattleboro on the Connecticut 
River, was shut down on account of bus- 
room flooding, but service was to be 
resumed by the middle of this week. 
The generating plant of the Brad- 
ford (Vt.) Electric Light Company, 
Inc., was about 5 ft. under water, but 
service was restored to sixteen com- 
munities by Monday. The Wilder plant 
of the International Paper Company 
was urder 9 ft. of water, but the new 
1,600-hp. development under construc- 
tion at Canaan, N. H., and 40 miles of 





FLOODED GENERATOR ROOM OF B. & M. R.R. 
HYDRO PLANT AT FRANKLIN, N.”. 


line tying this station into Lancaster 
were uninjured. 

Arthur E. Pope, vice-president New 
England Power Company, informed the 
ELECTRICAL Wor tp of flood conditions 
as they affected that company’s plants. 
The plant at Vernon had 3 ft. of water 
on the bus-room floor and 16 ft. of water 
over the crest of the dam. The normal 
head on this station, which is rated at 
30,000 kw. and is the first plant built 
by the New England Power organiza- 
tion, is 34 ft. The tailwater at Vernon 
rose to a height of 5 ft. above the dam 
crest. The station drainage area is 
6,300 square miles, and the peak of the 
flood was reached Saturday morning, 
the estimated flow at this time being 
155,000 sec.-ft., or about 25 sec.-ft. per 
square mile. The rainfall at Vernon 
was 4 in. The waterwheel gates were 
kept open to help pass the flood. By 
8 a.m. Monday the water at Vernon had 
receded about 0.4 ft. from the high mark. 
The precipitation at White River Junc- 
tion was 6 in. 


Reservorrs Controt River Ftow 


The Deerfield River plants of the New 
England Power Company, seven in 
number, were undamaged and contin- 
ued in service throughout the entire 








flood period with no shutdowns any- 
where. Owing to the regulation of flow 
on this stream by the use of the com- 
pany’s reservoirs at Davis Bridge and 
Somerset the flood damage in the Deer- 
field Valley was merely nominal, even 
though the drainage area of the river 
was in the heaviest portion of the deluge. 
The unprecedented rainfall of 9.5 in. 
in 24 hours occurred at Somerset, but 
at 8 a.m. Saturday the reservoir was 
7 ft. below the spillway and the basin 
was only 70 per cent full, and the Davis 
Bridge reservoir water level was 15 ft. 
below the spillway at that time. Each 
reservoir had been drawn down to about 
one-third full at the time of the flood 
and, according to the company’s engi- 
neers, could have withstood another 
equal flood without wastage. No water 
was spilled from either reservoir during 
the flood, and it is maintained that no 
bétter example could be offered of the 
value of river regulation by private 
companies. The New England Power 
system lost about 10,000 kw. load in the 
flood and resorted to interconnection 
supply from its steam plants at Provi- 
dence and Uxbridge to make up the 
loss of the Vernon station on Friday. 
This station was back in service Mon- 
day with two units and additional units 
were running on Tuesday. The com- 
pany’s total load was about 150,000 kw., 
and as plants and lines held intact with 
the exception of a short interruption 
on the Vernon-Bellows Falls line, the 
company was able to supply all demands 
for power over virtually the entire flood 
period. 

At Bellows Falls, Vt., the New Eng- 
land Power system sustained damage to 
cofferdam construction in connection 
with its new 60,000-hp. development on 
the Connecticut River. About 25 ft. of 
water went over the top of the dam at 
the flood peak. The damage is not ex- 
pected to prove serious, although the 
completion of the work will be delayed 
by the flood. 

The Vermont Hydro-Electric Corpo- 
ration reports that its Pittsford and 
Mendon plants are in operation. The 
other seven plants are shut down on 
account of high water, flooding of gen- 
erators and similar conditions. 


TurNERS Fatts System UNHURT 

Absolutely no permanent damage was 
done to the plants or lines of the Tur- 
ners Falls Power & Electric Company, 
according to F. L. Hunt, chief engineer, 
who informed the ELectricAL Wor.p 
that the 53,000-kw. Cabot station of this 
company on the Connecticut River was 
kept in operation throughout the entire 
flood period, despite the fact that the 
depth of water over the top of the dam 
reached a maximum of 10.75 ft. The 
Connecticut River flow at Turners Falls 
was 170,000 sec.-ft. Twenty-five thou- 
sand second-feet was passed through 
the floodgates and 16,000 sec.-ft. through 
the canal. At the Hampden steam plant 
of the company the property remained 
33 in. above the river. The rainfall at 
Turners Falls was 4.2 in. All machines 
at Cabot ran through the flood period 
The company’s load fell off about 1!) 
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per cent, but is rapidly returning. The 
output of the plant dropped about 50 
per cent on account of loss of head, but 
was readily made up by the company’s 
participation in the Connecticut Valley 
Power Exchange. Water rose outside 
the station to a level 2 ft. above the 
operating floor, but by the use of barri- 
cades of sandbags and by pumping no 
harm was done. 

The flood on the Connecticut River 
exceeded all previous records. In the 
Holyoke (Mass.) drainage area, 8,400 
square miles, a height of 14.75 feet was 
reached on the dam about 5 p.m. Satur- 
day. The maximum height on the 
Holyoke dam reached by the 1869 flood 
was 12.7 ft. 

A. S. Jourdan, Connecticut Light & 
Power Company, Waterbury, stated that 
nearly normal service was maintained 
on the entire system. Damages were 
nominal and the maximum rainfall was 
5.23 in. According to the United Gas 
Improvement Company, hundreds of 
workmen, toiling for 48 hours piling 
up sandbags, saved from serious damage 
by flood the Rocky River hydro-electric 
development of its Connecticut subsid- 
iary, now building. 

C. W. Mayott, secretary Connecticut 
Valley Power Exchange, reported that 
water in the Housatonic River reached 
a crest Friday. No stations on the 
Housatonic shut down, and there was 
very little curtailment of capacity. 

The crest of the flood passed Spring- 
field at 5 p.m. Sunday and Hartford 
Monday at 2 am. At Hartford ap- 
proximately 200,000 sec.-ft. was re- 
corded. All transmission lines were 
held in service. The Connecticut River 
_ at the South Meadow station, Hartford, 
rose to within 3 ft. of the power-plant 
openings. At Middletown, Conn., serv- 
ice was cut off for about 24 hours owing 
to the flooding of substations. 

The United Electric Light Company 
at Springfield gave virtually normal 
service. The State Street station was 
saved from serious damage by pumping 
and barricading with four thousand 
sandbags. No definite estimate of the 
loss to the United Electric could be 
given yet by Lorenzo J. Scott, general 
manager. There was little damage to 
plant equipment, he said, but it was a 
narrow escape. A side track will have 
to be rebuilt, and the work of trenching 
across the Connecticut River bed for 
new cables, which had been partly com- 
pleted, will have to be started-anew. A 
Springfield view is shown on page 978. 

D. W. Jardine, general manager 
Burlington (Vt.) Light & Power Com- 
pany, said that the rainfall at Burling- 
ton totaled 5.62 in. in 30 hours and that 
the estimated maximum discharge of 
the Winooski River was 100,000 sec.-ft. 
The dams and plants of this company 
are undamaged except for water soak- 
ing. Steam plants are now carrying the 
loads and the hydro-electric stations will 
probably be dried out and in complete 
operation in about a week. Some of the 
transmission lines went down. 

The Edison Electric Illuminating 
Company of Boston sent its 100-watt 
Portable radio broadcasting station, 


WATT, in charge of Charles Burton, 
by truck to the heart of the Vermont 
flood area at White River Junction to 
facilitate communication between the in- 
undated district and the outside world. 
As a result of the interchange between 
this station and the company’s home 
station, WEEI, at Boston, many hun- 
dreds of personal messages were. broad- 
cast, and the movement of gasoline into 
the stricken district and of milk into the 
city areas was expedited. 

Rivers in eastern Maine ran high, but 
no flood damage was reported by Frank 


dent, said. The maximum rainfall on 
the Merrimac River at Garvins Falls 
was 4.2 in. The water rose over the 
dam 9.6 ft., and the maximum flow was 
67,000 sec.-ft. 

President H. I. Harriman of the New 
England Power Association stated that 
the rainfall received by the company’s 
reservoirs on the Deerfield River in 24 


‘hours represents the power-producing 


equivalent of 100,000 tons of coal. He 
pointed out that without these reser- 
voirs the damage in the Lower Deerfield 
Valley would have been tremendous and 


7 





CONDITIONS AT RUTLAND SUBSTATION OF VERMONT HYDRO-ELECTRIC ON NOV. 4 


Silliman of the Bangor Hydro-Electric 
Corporation. Local trouble occurred on 
all parts of the system on Friday, due 
to heavy rain and high wind. Bangor 
service was out seven hours from trans- 
mission-line damage. All trouble was 
repaired by Saturday. No serious in- 
terruptions or money damage occurred 
from flood conditions on the Cumber- 
land County Power & Light system, ac- 
cording to Fred D. Gordon, general 
manager. 

The Central Maine Power system 
escaped serious trouble, according to 
George S. Williams, vice-president. 
Service was somewhat impaired on Fri- 
day by transmission-line disturbances 
and-distribution-line trouble. The max- 
imum flow of the Androscoggin River 
was 58,000 sec.-ft. and that of the 
Kennebec 50,000 sec.-ft. The maximum 
rainfall on the Androscoggin was 5.25 
in. and on the Kennebec 3.43 in. 

The flood did almost no damage to 
the Public Service Company of New 
Hampshire, J. Brodie Smith, vice-presi- 
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declared that along the Connecticut 
River there exist about thirty sites for 
storage reservoirs capable of preventing 
such damage as that experienced in the 
Connecticut Valley in this flood. 


FATALITIES TO ELECTRICAL MEN 


-4. G. Clark, manager People’s Hydro- 
Electric Vermont Corporation, Mont- 
pelier, reports that one operator with 
his family of five was drowned when 
the Bolton Falls station building and 
switchboard were swept away. Milo 
Nelson, Montpelier, representative of 
Haag Brothers Company, washing- 
machine manufacturers, Peoria, IIl., also 
lost his life in the flood. The People’s 
Hydro company’s steam plant and the 
Molly’s Falls. station, with 33,000-volt 
circuits into Montpelier and Barre, are 
intact. There was no interruption of 
service in either city, and in both 75 
per cent of the street lights are in opera- 
tion. The Middlesex plant was wrecked. 
Two other small plants are intact except 
the penstocks. 
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San Francisco Defeats 
Newark Line Bonds 


Plan to Build Transmission Link from 
Moccasin Creek to City Pending 
Acquisition of Municipal Distribu- 
tion System Fails to Poll Two-thirds 
V ote 


AN FRANCISCO voters failed to 

give a two-million-dollar bond issue 
for completing the city’s municipal 
transmission line between Newark and 
San Francisco the required two-thirds 
majority at the city election on Nov. 8. 
The vote was: Yes, 66,322; no, 46,871. 
Since 1925 San Francisco has been 
selling the output of its 70,000-kw. 
Moccasin Creek plant to the Pacific 
Gas & Electric Company at the Newark 
substation for approximately $2,000,000 
a year. Municipal ownership advocates 
sought to have the double-circuit, 154- 
kv. transmission line extended to the 
city, a distance of 35 miles, anticipating 
the time when the people of San 
Francisco might institute condemnation 
proceedings and vote bonds for the 
acquisition of one or both of the ex- 
isting private distribution systems now 
being evaluated for the city by the 
State Railroad Commission. 

At the same election a bond issue 
of $4,600,000 for municipal railway 
extensions was disapproved, while a 
nine-million-doliar bond issue for 
boulevards passed. 





Enlargement of Bennings 
(D.C.) Plant 


In a message to the Washington 
(D. C.) public, William F. Ham, presi- 
dent of the Potomac Electric Power 
Company, recently announced that the 
company is just about to throw into 
service its new 30,000-kw. turbo-gener- 
ator, added to the Bennings steam plant 
at an expense, with accessories, of $3,- 
000,000. He embodied this announce- 
ment in a radio talk dwelling on the ad- 
vantages of electricity in the household 
and on the growth of the company’s 
service from 31,000 meters ten years 
ago to 132,000 meters today. He also 
expressed the company’s gratification 
concerning an oversubscription by its 
customers for preferred stock. The list 
of customer and employee owners now 
contains twelve thousand names. 


Byllesby to Interconnect 
Wisconsin Properties 


As a result of the acquisition of the 
Wisconsin Valley Electric Company by 
the H. M. Byllesby interests all three of 
the Byllesby properties in Wisconsin 
will be interconnected, according to an 
announcement made by H. L. Geisse, 
general manager of the Wisconsin Val- 
ley company. This means that the Wis- 
consin Public Service Corporation in the 
east end of the state will be intercon- 
nected with the Wisconsin Valley in 
the center and with the Northern States 
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Power Company of Wisconsin in the 
west end. Such a tie-in will intercon- 
nect all the Standard Gas & Electric 
properties in Wisconsin and Minnesota. 

Mr. Geisse said that a substation, 
costing $100,000, will be erected at 
Stevens Point and that a power line 
costing $1,500,000 will be constructed to 
interconnect the Valley properties with 
the Public Service Corporation. Con- 
struction work, he said, will be started 
in the spring of 1928. Stevens Point 
was selected because it is the center of 
the electric load in the Wisconsin River 
Valley from Nekoosa to Rhinelander. 
The line from Stevens Point will be ex- 
tended to Green Bay. In interconnect- 
ing with Green Bay the Menominee & 
Marinette Light & Traction Company. 
which operates partly in Michigan, will 
also become a part of the connected 
system, 


Regional A.I.E.E. 
Meetings 


St. Louis, Baltimore, New Haven and 
Perhaps Atlanta Fixed on for 1928— 
Annual Meeting Henceforth to Be 
Held During Summer Convention 


Mah proposed meetings to be held 
in 1928 by the American Institute of 
Electrical Engineers were approved by 
the board of directors of that body at 
its last regular meeting. Besides the 
winter convention at New York on Feb. 
13-17, the summer convention at Den- 
ver June 25-29 and the Pacific Coast 
convention at Spokane, Wash., in Au- 
gust or September, these meetings in- 
clude regional gatherings at St. Louis 
in March, Baltimore in April, New 
Haven in May and Atlanta or some 
other Southern city in October or 
November, exact dates for the regional 
meetings not having yet been fixed. 

The board adopted a resolution call- 
ing a special meeting of the Institute 
in Chicago on Nov. 29 next, during 
the 1927 regional meeting, to consider 
and authorize an amendment of the 
Institute’s certificate of incorporation 
changing the date of the annual meet- 
ing in 1928 to June 26 and thereafter 
to such date as shall be fixed in the 
bylaws. The annual meeting is at 
present held in New York in May. A 
recent amendment to the membership 
corporation law of the State of New 
York permits holding the annual meet- 
ing outside the state, and it is the in- 
tention of the board of directors, if the 
proposed change is approved by the 
membership at this special meeting, to 
arrange each year that the annual busi- 
ness meeting shall be held during the 
annual summer convention, commenc- 
ing with the summer convention of 
June, 1928, in Denver, 

In accordance with the provisions of 
the constitution, Will D. Ray of Chi- 
cago and Thorburn Reid of Essex Fells, 
N. J., were made “members for life” by 
the remission of future dues. The 
former has been a member of the In- 
stitute for 35 years, and the latter for 
37 years. 





Sacramento Asks License 
for Defeated Plan 


But Federal Power Commission Will 
Await Voters’ Approval — Several 
Large Plants Meet with Chief Engi- 
neer's Favor 


HE city of Sacramento, Cal., has 

filed with the Federal Power Com- 
mission an application for a license for 
its Silver Creek project on the South 
Fork of American River in Eldorado 
County, Cal. The applicant states that 
the requirements of the preliminary 
permit have been discharged. It is 
planned to develop 160,000 hp. Power 
is to be developed as an incident to a 
supply of water for municipal pur- 
poses. There will be two main storage 
reservoirs. The Union Valley res- 
ervoir is to have a capacity of 165,000 
acre-feet. It will be built on the main 
fork of Silver Creek, where a dam 325 
ft. high and 1,625 ft. long will be con- 
structed. The Ice House reservoir will 
contain 45,000 acre-feet and will be 
built on the South Fork of Silver 
Creek. The dam there will be 150 ft. 
high and 1,510 ft. long. An auxiliary 
dam will be 46 ft. high and 700 ft. long. 
In addition, a reservoir with 2,950 acre- 
feet capacity will be constructed solely 
for water supply. The commission is 
not expected to act on this application 
in advance of the approval of the 
project by the voters in the municipal 
water supply district. At the last elec- 
tion, as recorded in the ELectricaL 
Wortp for Oct. 29 (page 906), the 
bond issue did not command the neces- 
sary two-thirds vote. 

A favorable report has been made by ° 
the chief of engineers in connection 
with the proposed development on the 
North River in Washington. The Twin 
Harbor Land Company is seeking a 
preliminary permit for a project on 
which 40,000 hp. can be developed. The 
chief of engineers also has issued a 
favorable report in connection with a 
project of the North Connecticut 
Power Company on the Connecticut 
River below Springfield, Mass. The 
company is seeking a license covering 
a project which is expected to develop 
65,000 hp. <A condition of the license 
will be the construction of a lock which 
will permit the navigation of the river 
above the dam. 

Another favorable report was sub- 
mitted to the commission in connection 
with the application of the Alabama 
Power Company for a license covering 
a 20,000-hp. project on the Warrior 
River at Dam No. 17. 

The Gasconade River Power Com- 
pany of Kansas City, Mo., has applied 
for a preliminary permit covering a 
project on the Gasconade River near 
Rich Fountain, Mo., where 4,000 hp. ot 
primary power is available. It is 
planned to form a reservoir covering 
17,000 acres. A permit previously had 
been issued covering this site to tlie 
Central Missouri Power & Light Com- 
pany, but it expired last June without 
its conditions having been fulfilled. 
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The North Park Mining & Develop- 
ment Company of Concordia, Kan., has 
applied for a preliminary permit cover- 
ing a small project on Big Creek in 
Jackson County, Col. The power is to 
be used in connection with a mining 
and milling operation. 





Purchases and Mergers 


No Important Transactions Reported, 
but Minor Consolidations and Trans- 
fers Continue in All Parts of the 
Country 


 . of hostility on the part 
of the authorities of Woodstock, 
N. H., toward the Parker-Young Cor- 
poration of Lincoln, the Public Service 
Commission of New Hampshire has re- 
fused to approve of the sale of the Fox 
and Putnam electric properties in 
Woodstock to the first-named corpora- 
tion. The Baker River Power Com- 
pany of New Hampshire, a subsidiary 
of the H. B. Rust interests, has peti- 
tioned the commission for authority to 
purchase the Fox and Putnam prop- 
erties at Woodstock, Campton and 
Thornton. 

The Iowa-Nebraska Light & Power 
Company has purchased the distributing 
system at Steinauer and the transmis- 
sion line connecting it with the munic- 
ipal plant at Pawnee City, which voted 
down a proposal to sell a few months 
ago. It has also purchased the munic- 
ipal plant and lines at Burchard, in the 
same section of the state. Within the 
year the company bought the Table 
Rock and Humboldt plants and it will 
connect all of these purchases with its 
hydro-electric plant at Holmesville. 


_The New York Public Service Commis- 
sion has approved the consolidation of the 
Niagara, Lockport & Ontario Power Com- 
pany and the Western New York Utilities 
Company of Batavia into a new company 
to be known as the Niagara, Lockport & 
Ontario Power Company, following ap- 
proval by the stockholders. There was no 
opposition at the public hearing. The com- 
mission has also granted the petition of 
the Long Beach Power Company for con- 
sent to its absorption of the system of the 
Long Beach (L. I.) municipal lighting 
plant. Both these consolidations have al- 
ready been noted in the ELecrrrcaL Wor tp. 

Walsh Brothers, Burlington, Iowa, have 
purchased the Denmark (Iowa) Telephone 
& Electric Company, operating 20 miles 
of power line with service from the Mis- 
Sissippi River Power & Light Company. 
_The Illinois Power & Light -Corpora- 
tion has filed a petition with the Illinois 
Commerce Commission for authority to 
purchase the Cisco Electric Light Company. 
_ A campaign has been started in Worth- 
ington, Minn., by I. C. Elston, Jr., of Chi- 
cago and his associates, whose offer of 
$250,000 for the Worthington municipal 
lighting plant and distribution system was 
rejected, to bring about reconsideration. 
The Chicago syndicate plans to make the 
Worthington plant the center for a com- 
munity power transmission system cover- 
ing a territory of 60 miles, including 18 
miles west. 

Che electric plant at Bucyrus, N. D., 
has been purchased by the Hettinger 
(N. D.) Electric Light & Power Company, 
and a transmission line has been completed 


to serve the village. The Northern Utili- 
ties Corporation of Jamestown, N. D., has 
acquired the municipal plant at Cleveland, 
in the same state, and a transmission line 
will be immediately constructed to serve 
that place. W. N. Albertson is president 
of both purchasing companies. 

Three bids were made to the city of 
Shenandoah, Va., for its municipal electric 
light and waterworks system. That of the 
Page Power Company, amounting to $225,- 
000, has been accepted by the Council. By 
this sale the city frees itself from all 
bonded indebtedness. 

The Gulf Electric Company has ac- 
quired the municipal lighting plant at 
Geneva, Ala. 

Sale of the Lucedale (Miss.) Light & 
Power Company, municipally owned, to 
the Federal Utilities Company of Chicago 
has been officially confirmed. The con- 
sideration was $55,000 cash. 

The Federal Public Utilities Company 
of Chicago is expected in the near future 
to submit, through a Southern subsidiary, 
an offer for the purchase of the public 
utilities owned by the town of Ruston, 
La., 30 miles west of Monroe. This com- 
pany has recently acquired power plants at 
Marksville and Church Point, La., and is 
understood to be making surveys of plants 
at Minden, Jonesboro, Houma, Donaldson- 
ville, Thibodaux, Rayne and Kaplan, La. 

The Houston Light & Power Company 
has taken over the Pelly (Tex.) Light 
Company, which has been operating in the 
Goose Creek oil field. Service is to be ex- 
tended to Pringle, Addition, Wooster, Bar- 
bers Hill, Cedar Bayou and Crosby. 

The Twin City Ice & Electric Company, 
which formerly owned and operated the 
electric light plants at Turkey and Qui- 
taque, Tex., towns on the new Denver & 
South Plains Railroad, has sold these two 
plants to the West Texas Utilities Com- 
pany of Abilene. 

The Roaring Fork Electric Light & 
Power Company at Aspen, Col., and the 
Castle Creek Water Company, both owned 
by D. R. C. Brown of Denver, have been 
consolidated as the Roaring Fork Water, 
Light & Power Company and capitalized 
at 50,000 shares of no par value. 

The property of the Clark County 
(Wash.) Water, Light & Power Company, 
owned by Henry L. Gray of Seattle, has 
been purchased by the Ridgefield Light & 
Power Company and leased to the North- 
western Electric Company, which is now 
serving the territory with Ridgefield as the 
main office. 





Tennessee River Applicant 
Accepts State Policy 


Accepting the jurisdiction asserted 
over it by the Tennessee Railroad 
and Public Utilities Commission, the 
East Tennessee Development Company, 
jointly owned by the Tennessee Electric 
Power Company and the National Power 
& Light Company, has sought state ap- 
proval of its proposed development of 
eleven water-power sites on the Ten- 
nessee River and its tributaries. These 
are the Sherman, Sale or Soddy Creek, 
White Creek, Marble Bluff and Coulter 
Shoals sites on the Tennessee ; the Sena- 
tor, Melton Hill, Clinton, Cove Creek 
and War Ridge sites on the Clinch, and 
the Cumberland Gap site on the Powell, 
for all of which applications were filed 
with the Federal Power Commission by 
the constituent companies early in 1923. 
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“Tn filing with the federal authorities,” 
the East Tennessee Development Com- 
pany says, “there was no attempt to 
evade state jurisdiction, because the pre- 
liminary permit is authority only to ex- 
plore, survey, examine and investigate. 
Investigation may show that the sites 
are not capable of being economically 
developed, but if such investigation 
shows the sites adaptable for the pur- 
poses intended, the company operating 
the same will be a public utility and as 
such subject to all the regulations of 
this commission.” 

Gen. Harvey H. Hannah, chairman 
of the commission, placed before the 
representatives of the applying company 
a carefully prepared statement one 
clause of which declared that the ap- 
plicant must agree to pay to the state 
not less than one mill for every kilowatt- 
hour of electricity generated by the 
hydro-electric development for which it 
secures a certificate of convenience and 
necessity and that this payment shall be 
in addition to any property or privilege 
taxes which may be lawfully imposed 
by the state, municipality or taxing dis- 
trict. An increase in state revenues of 
$1,000,000 to $2,000,000 annually from 
the development of the state’s water 
power resources is predicted. 





Proposed: Hydro Tax in Ten- 
nessee Arouses Criticism 


Grave doubt exists in Washington 
about the legal authority of the Tennes- 
see Railroad and Public Utilities Com- 
mission to enforce, as the commission 
is proposing to do, a tax of one mill per 
kilowatt-hour as the condition of issu- 
ing a certificate of convenience and ne- 
cessity to a hydro-electric power com- 
pany, and that point is pretty sure to 
be contested by one or more of the appli- 
cants for certificates, though probably 
by a manufacturing, not a public utility 
company. Irrespective of legal power 
and considering the matter from the 
standpoint of policy, it would appear 
that the Tennessee commission has over- 
reached itself. In the first place, one 
mill a kilowatt-hour is based on the 
power generated at the power plants 
instead of, as elsewhere, on the power 
generated and sold. Again, this one mill 
per kilowatt-hour is two and one-half 
times as much as was imposed by the 
Alabama Legislature last year. If im- 
posed on industry, it will just about 
take all the profits of some businesses 
and divert from the state industries that 
would otherwise go there. If concen- 
trated on small users, such as house- 
holders, it will mean that 100 per cent 
of the tax is applied to 33 per cent of 
the power. The water-power projects 
in Tennessee will produce at least 3,000,- 
000,000 kw.-hr. per year. This would 
mean that the public would have to pay 
$3,000,000 more per year than it now 
pays. A really vital element in the situ- 
atior is that the difference between 
hydro-electric and steam costs has be- 
come so small that an additional burden 
on hydro-electric cost will turn the scale 
in favor of steam power. 
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Hypro DEVELOPMENT IN BrRAZIL.—A 
hydro-electric development of 60,000 hp., 
including a transmission line, will be 
undertaken by Brandao Cavalcanti & 
Company of Recife, Pernambuco, Brazil, 
who are owners of water-power rights 
on the Sao Francisco River in Pernam- 
buco and Alagoas. Cost is put at about 
$15,000,000. 





New Unit For Beaumont, TEX.— 
The Gulf States Utilities Company, 
managed by Stone & Webster, will in- 
stall a new 35,000-kw. turbo-generator 
of Westinghouse make, with auxiliary 
equipment, in its Neches station at 
Beaumont, Tex., early next year. It 
will be a single-cylinder machine operat- 
ing at 1,800 r.p.m., 350 lb. gage pres- 
sure and 700 deg. F. 


ExpaANsIon OF New York CENTRAL 
ELectric Corporation. — Preliminary 
surveys of prospective power-line ex- 
tensions to cover approximately 30 ad- 
ditional miles between Greenwood and 
Jasper have been completed by the New 
York Central Electric Corporation. Its 
plans also call for reconstruction of 
the Hornell-Canisteo lines to carry 
33,000 volts. The present voltage is 
4,000. 


RepucTION OF ELectric RATES IN 
St. Paut Is Askep.—Reduction of elec- 
tric light and gas rates in St. Paul is 
to be asked by Commissioner George 
C. Sudheimer as a result of an analysis 
of net earnings of the Northern States 
Power Company just completed for the 
years 1925 and 1926. The report is 
said to show that in 1926 the Northern 
States Power Company and the St. Paul 
Gas Light Company, consolidated with 
it, showed large gains in gross and net 
income. 


No Report ON MINNESOTA-ONTARIO 
Waters Untit May.—Although it is 


expected to complete the survey of 
boundary waters on the Minnesota- 
Ontario border next month, the data 


cannot be put into form for a report be- 
fore next May, according to Porter J. 
McCumber, a member of the interna- 
tional joint commission having the mat- 
ter in charge. The proposal of power 
interests to build dams and raise lake 
levels in this district awaits the decision 
of the commission. 


E1cuty-Foot TRANSMISSION Masts 
To Dot Great Britarn.—London is to 
be encircled and a dozen English coun- 
ties dotted with 80-ft. steel masts at the 
rate of four or five to the mile when the 
scheme for cheapening the electricity 
supply now being prepared by the Elec- 
tricity Commissioners is put into oper- 
ation. The masts will spring up in.all 
sorts of places, some by the roadside, 
some in the center of fields, and the net- 
work will ultimately extend for hun- 
dreds of miles. Scotland is to have 200 
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miles of masts. Artists and architects 
have been consulted in the design of the 
towers, which will be of lattice work 
painted to harmonize with the surround- 
ing scenery. The towers, which are to 
be 16 ft. square at the base, will be 
erected only on the main transmission 
lines. They will not come nearer to 
London than the outlying suburbs. 


MetTER CoMMITTEE MEETINGS TO BE 
Hevtp at Larayette, Inp.—The N.E. 
L.A. National and Great Lakes meter 
committees will hold meetings at La- 
fayette, Ind., next month, the former 
on Dec. 8-10 and the Great Lakes com- 
mittee on Dec. 7-9. A two-day open 
meeting has been scheduled for Dec. 7 
and 8, and an invitation is extended to 
any one interested in metering work to 
attend. The Engineering Section of 
the Great Lakes division will hold a 
meeting at Lafayette on Dec. 8 and 9. 

St. JosepH, Mo., Has Licutine Sys- 
TEM BotH Goop AND CHEAP.—As a 
result of the voting of bonds for extend- 
ing the street and park lighting system 
of St. Joseph, Mo., bracket lighting of 
“white ways” will be installed along 
thoroughfares leading to every part of 
the city, the “white way” system in the 
business district will be enlarged and 
one will be established in South St. 
Joseph with connection uptown. The 
bonds total only $150,000, and the city 
authorities, who buy their energy from 
the local light and power company, con- 
trolled by the Henry L. Doherty in- 
terests, for less than 1 cent a.kilowatt- 
hour, claim that added to what they 
already have the new installations will 








Coming Meetings 


[A complete directory of electrical 
associations, with their secretaries, is 
published in the first issue of each 
volume. For latest list see the E.rc- 
TRICAL WorLD for July 2, page 50.] 


Electrical Supply Jobbers’ Association 
—Book-Cadillac Hotel, Detroit, Nov. 
14-18. F. Overbagh, 411 S. Clinton 
St., Chicago. 


Wisconsin Utilities Association—Com- 
mercial Section, Hotel Pfister, Mil- 
waukee, Nov,.17-18. J. N. Cadby, 
432 Broadway, Milwaukee. 

National Electrical Credit Association 
—Central Division, Milwaukee, Nov. 
17 and 18; New York Division, Dec. 
13. F. P. Vose, 1003 Marquette 
Bldg., Chicago. 

National Electrical Manufacturers’ As- 


sociation — Radio Division, Edge- 
water Beach Hotel, Chicago, Nov. 
28-Dec. 1. Ss. Clarkson, 420 


Lexington Ave., New York. 

American Physical Society—Chicago, 
Nov. 25-26; Nashville, Dec. 28-30. 
H. W. Webb, Columbia University, 
New York. 

American Institute of Electrical Engi- 
neers — Regional meeting Great 
Lakes District, Drake Hotel, Chi- 
cago, Nov. 28-30. F. L. Hutchinson, 
33 West 39th St., New York. 

National Association of Utility Secre- 
taries—Oklahoma City, Dec. 5-7. 
E. F. McKay, 307 Local Bldg., 
Oklahoma City, 

American Society of Mechanical Engi- 
neers—New York, Dec. 5-8. i. Es 
Rice, 29 West 39th St., New York. 

Northwest Association of Electrical 
Inspectors—Olympic Hotel, Seattle, 
Jan. 26-28. F. D. Weber, 414 Lum- 
bermen’s Building, Portland, Ore. 











make St. Joseph one of the best lighted 
cities of its size in the country and also 
one of the most cheaply lighted. 


ALABAMA PowEeR CoMPANY Pays 
New Tax UnpveER Protest.—Payment 
was made to the State of Alabama on 
Nov. 1 by the Alabama Power Company 
of the new tax of two-fifths of a mill 
per kilowatt on hydro-electric energy 
manufactured and sold in the state. The 
amount paid was $117,340. The power 
company paid the tax under protest, 
reserving the right to bring suit to re- 
cover the amount with interest. On 
what ground the company will in this 
event attack the law was not made 
known. 





SEATTLE CounciL Approves Tota. 
Sxaait Bonp Issue or $8,650,000.—By 
a vote of eight to one, the City Council 
of Seattle has passed the “plan or sys- 
tem” ordinance specifying a four-year 
program for construction at the Skagit 
hydro-electric plant and authorizing a 
bond issue of $8,650,000 to finance the 
work. The system of development 
planned provides construction of an 
Ambersen-type dam at Hanging Creek, 
a power house at Diablo Canyon and 
a second main transmission line from 
the Skagit to Seattle. 


NEw SUBSTATIONS FOR WENATCHEE. 
—A new substation costing $200,000 
will be erected by the Great Northern 
Railway Company in Wenatchee, Wash., 
in connection with the electrification of 
the railway system between Gold Bar 
and Wenatchee, a distance of 96 miles. 
In addition, the Puget Sound Power & 
Light Company, which will furnish 
power to operate the railway’s electric 
locomotives, will build a_ substation 
opposite the Great Northern plant at 
Wenatchee. This substation will cost 
$100,000. 


WatTERTowN, N. Y., PutTrinc IN 
TuirpD Unit.—Revenue to the tax- 
payers of Watertown, N. Y., from the 
lease of surplus power from the munic- 
ipal power plant for the month of 
October was nearly $2,000—or 30 per 
cent—greater than in September. The 
third unit, now in process of installa- 
tion, which is costing the city $40,000 
to install, will add 25,000 more horse- 
power to the amount available for sale. 
The Carlisle interests are using all sur- 
plus power under their contract with the 
city. 





Pusiic UtTiLities AssociIATION OF 
Vircinita TO Meet NExt WeEEK.—More 
than 250 officials of public utility com- 
panies are expected to be in Richmond 
on Nov. 17 and 18 for the annual con- 
vention of the Public Utilities Associa- 
tion of Virginia. Interconnection, rural 
electrification, merchandising and other 
subjects will be discussed. Congress- 
man Andrew Jackson Montague ol 
Richmond will be among the speakers 
at the annual banquet, which will be 
held at the Jefferson Hotel on Nov. !/. 
Will E. Wood, president of the Virginia 
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Electric & Power Company, is president 
of the association, and A. H. Herrmann, 
director of public relations of the same 
company, is secretary and treasurer. 





GROWTH OF CENTRAL STATES ELEC- 
TRIC COMPANY.—Surveyors are explor- 
ing for foundations for the hydro-electric 
plant which, as previously reported, the 
Central States Electric Company of 
Cedar Rapids, Iowa, expects to build 
on the Des Moines River south of Fort 
Dodge. It will be built near Kalo, Web- 
ster County, and is expected to back 
water for 9 miles. The Central States 
Electric Company less than two years 
ago built a 20-ft. dam on the Iowa 
River at Iowa Falls and it is again 
adding to its capacity at that city, 
where it contemplates generating ulti- 
mately 30,000 kw. 


OpsTAcLeE TO CoNNEcTICUT LicHT & 
Power ComMpPpANy’s Housatonic DE- 
VELOPMENT REMOVED. — Strenuous op- 
position from the town of New Fair- 
field, Conn., to the Connecticut Light & 
Power Company’s large projected hydro 
plant on the Housatonic has been over- 
come, and the company will enter into 
an agreement at once with the town to 
flood approximately 14 miles of road. 
Recent litigation in the Superior Court 
at New Haven, in which the power 
company sought to compel the town to 
condemn the roads, will consequently be 
dropped. The power company has 
agreed to build new roads to all isolated 
farms. 


Merced IRRIGATION District SUES 
San Joaguin Licut & Power Cor- 
PORATION.—A question of how to inter- 
pret the contract between the Merced 
(Cal.) Irrigation District and the San 
Joaquin Light & Power Corporation 
has led to a suit by the former against 
the latter for $61,396 alleged to be due. 
The irrigation district says that the cor- 
poration agreed to purchase all hydro- 
electric energy to be generated at the 
Exchequer plant of approximately 25,000 
kw. capacity, while the company, on the 
other hand, claims that it was to pur- 
chase energy from a 25,000-kw. plant 
and is not liable for power above that 
amount. 


\tt REApY FoR DEVELOPMENT ON 
Devit’s River, TEx.—Following the 
action of the Texas Board of Water 
Engineers in granting a permit to the 
Central Power & Light Company of 
San Antonio for the construction of a 
main dam and a series of smaller dams 
on the Devil’s River, E. B. Neiswanger, 
vice-president of the company, has an- 
nounced that construction of the pro- 
posed power station will be started im- 
mediately. The project involves an 
ultimate development of 25,000 hp. and 
will cost about $1,000,000, including 
transmission lines and substations. The 
first main dam will be 16 miles north of 
De! Rio, in the midst of a ranch region. 
The company has signed contracts to 
lurnish electric power for driving oil 


pumps at ten pumping stations requir- 
ing 400 hp. each. Transmission lines 
will be constructed to other industries 
and towns. The small dams will be used 
both in order to prevent leakage through 
the cavernous formation in that section 
and not to interfere with hundreds of 
springs which feed Devil’s River. 


Pactric GAs TO MAKE SMALL Hypro 
AppiTions.—To utilize additional water 
which will pass through its Lake 
Spaulding reservoir as a result of a 
contract between the Pacific Gas & Elec- 
tric Company and the Nevada Irriga- 
tion District, the former company will 
rebuild its present Spaulding No. 1 plant 
to include a 10,700-hp. unit and erect a 
new plant to be known as Spaulding 
No. 3. This plant will be situated on 
the rim of the lake at the point where 
the irrigation district’s water is dis- 





Metropolitan Edison Occupies 
New Office Building 





HE Metropolitan Edison Company, 

Reading, Pa., subsidiary of the Gen- 
eral Gas & Electric Corporation, is now 
occupying a new twelve-story general 
office building in the central business 
section of that city. The building, one 
of the most modern in the city, was 
erected by electrically operated construc- 
tion equipment from foundations to roof 
and contains many features of electrical 
convenience. On its roof is a large two- 
way sign of 3,000 electric lamps bearing 
the company’s name in letters 10 ft. high, 
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charged into it. I[t will contain a 9,400- 
hp. turbine operating under a head of 
319 ft. and will be automatically con- 
trolled from a station to be built near 
plant No. 1, a mile and a half distant. 
The existing plant No. 2, containing a 
5,000-hp. unit, will be made semi-auto- 
matic in operation. 


Hypro-E.ectric Power For Mon- 
TEREY, Mexico, FROM Rio SALADO.— 
An addition to the original plans for 
the great dam on the Rio Salado, about 
100 miles north of Monterey, has been 
made by the Mexican government, by 
which the construction is to include a 
hydro-electric plant to cost approxi- 
mately $1,500,000 United States money, 
according to J. B. Bell of the J. C. 
White Engineering Company, con- 
tractor. The dam and irrigation proj- 
ect will cost approximately $6,000,000. 
The hydro-electric plant will supply 
power for Monterey and other cities and 
towns of northern Mexico. The dam 
will form a storage reservoir capable of 
supplying water for irrigating 4,300,000 
acres. Seven hundred laborers are now 
building the dam, Mr. Bell says. 


OTTAWA - ToRONTO TRANSMISSION 
Line To Get UnpER Way.—The Gati- 
neau Power Company will soon com- 
mence construction of its part of the 
220-kv. transmission line from Paugan 
Falls, on the Gatineau River, to Toronto, 
a distance of nearly 260 miles. The com- 
pany’s part of the work stops at the 
Ottawa River crossing a few miles 
downstream from the village of Quyon, 
about 30 miles northwest of Ottawa. 
The remainder of the line will be con- 
structed by the Hydro-Electric Power 
Commission of Ontario, which has con- 
tracted to take a large portion of the 
power. The Gatineau Power Company 
has just completed a survey for the con- 
struction of a 110-kv. line from the plant 
of the International Paper Company at 
West Templeton to the plant at Hawkes- 
bury, on the Ottawa River. 


YusBa River Power Project SEEKS 
STATE PerRMiIT.—Plans of the Yuba 
River Power Company for an elaborate 
power development on the Yuba River 
watershed were aired before the Cali- 
fornia Division of Water Rights last 
week, when a public hearing will be held 
on its fourteen applications for water 
from the north and middle Yuba forks 
for its project. Thirteen of the applica- 
tions propose to use the water of the 
North Fork, augmented by a supply 
from the Middle Fork, in generating 
350,000 hp. The remaining application 
proposes the diversion of water from the 
Bullard’s Bar reservoir for the develop- 
ment of 11,490 acres of land northeast 
of Marysville. In the electrical develop- 
ment the flow of the North Fork would 
be regulated by storage and the water 
dropped through seven power houses, 
one of which would be the Bullard’s 
Bar plant. The Nevada Irrigation Dis- 
trict, which has had plans for one unit 
of its development in the Sierra ap- 
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proved by the state and the Federal 
Power Commission, is one of the out- 
standing protestants, claiming that the 
diversion of the Middle Fork water 
would interfere with its operation. 


RocHESTER Company Has NEw 
Power UNIT oN GENESEE.—A generat- 
ing unit at the lower Genesee River 
falls, designed to obtain the maximum 
power development from the lower 
gorge, has just been put into service by 
the Rochester (N. Y.) Gas & Electric 
Corporation, as has also a steam plant 
for heating purposes. The new enter- 
prises represent a total outlay of 
$1,750,000, according to Thomas H. 
Yawger, superintendent of the electric 
department. They are the last link in 
a four-million-dollar program begun a 
few years ago. The power unit, a 
25,000-hp. station, was begun last spring. 
Its completion makes possible the full 
use of the corporation’s recently com- 
pleted tunnel and enables it to take 
further advantage of waste waters of the 
Barge Canal conserved by the dam at 
the upper falls. 





Dovuste JurispicTion Over UTIL- 
1T1Es Ustnc Hicuways 1Nn Nortu 
Daxota.—Clarification of the rules 
governing the use of highways in 
North Dakota by public utility com- 
panies is the object of a conference 
between the North Dakota Board of 
Railroad Commissioners and the North 
Dakota Highway Commission which 
has been called for Nov. 18. The law 
under which the utilities commission 
operates requires it to approve the 
route and specifications for all electric 
distribution lines. The highway law 
gives the highway commission power 
to make rules regulating the use of 
the state highways by such utilities, 
which are desirous to find out where 
the jurisdiction of one board ends and 
that of the other begins. By one of 
the highway commission rules to which 
public utilities have objected that com- 
mission can force the removal of poles 
and other equipment from a state high- 
way upon sixty days’ notice. 





PERSONNEL OF INTERNATIONAL WATER 
COMMISSION FOR THE UNITED STATES 
AND MExico.—Now that the President 
of Mexico has appointed three commis- 
sioners to represent that republic on the 
International Water Commission, it 
seems probable that the first meeting will 
be held just as soon as Congress ap- 
propriates the expense money necessary. 
As the funds probably will be carried in 
the deficiency bill, it is expected that the 
money will be available early in the ses- 
sion. The meeting probably will be held 
in January at El Paso. The Mexican 
members have established their head- 
quarters at Juarez, Chihuahua, across 
the Rio Grande from El Paso. The 
American members of the commission 
are Dr. Elwood Mead, chairman; Gen- 
eral Lansing H. Beach and W. E. An- 
derson. The Mexican members are 
Gustavo P. Serrano, Federico Ramos 
and Janvier S. Mejorada. 
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CoM MISSION ASSERTS JURISDICTION OVER 
CONTRACTS FOR SPECIAL SERVICE.—T ighten- 
ing its regulatory supervision over public 
utilities, the California Railroad Commis- 
sion, in a general order, has demanded that 
all organizations operating pipe lines, gas, 
electric, telephone, telegraph, water, heat, 
wharf or warehouse facilities must report 
hereafter the intent to make and the terms 
of all contracts for special service, as well 
as changes of any kind in rates or rules. 





ComMISSION SUSPENDS INCREASED RATES 
FOR RuRAL ExtTensions.—The Ohio Public 
Utilities Commission recently ordered 
suspended for 120 days certain new rules 
regarding rural-line extension deposits pro- 
posed by the Toledo Edison Company. In- 
creased schedules were to have become 
effective Nov. 1. The proposed increases 
affected also reconnection charges and 
other items. Protest against them was 
made by the State Grange and Farm 
Bureau Federation. 


INCREASE OF CAPITALIZATION BASED ON 
VALUE OF SuRPLUS CANAL Waters DE- 
NIED IN New York State.—An applica- 
tion from the Lockport & Newfane Power 
& Water Supply Company for authority 
to issue additional securities by reason of 
an alleged greater value of its land and 
water rights was denied by the New York 
Public Service Commission, which analyzed 
the company’s sources of hydro-electric 
supply and concluded: “The average nor- 
mal flow of Ejighteen-Mile Creek, exclu- 
sive of surplus canal waters, is insufficient 
for the operation of the plant at full capac- 
ity and would not of itself justify any 
increase in the value of the lands and 
water rights involved over the allowance 
heretofore made. It is apparent that the 
constructed plant of petitioner must depend 
upon surplus canal waters for successful 
operation and that this application amounts 
to a suggestion that the licenses or permits 
heretofore granted authorizing the diver- 
sion and use of such waters be capitalized. 
A fair construction of the provisions of 
Article 10-a of the conservation law does 
not permit of this. Licenses are not granted 
wholly for the benefit of the licensees but 
pursuant to the policy of the state favoring 
the generation of low-priced hydro-electric 
power for the public. For these reasons 
the application should be denied.” 





{s A Trpat Power Company A Pus ic 
Utitity?—In granting to Dexter P. 
Cooper, Inc., authority to issue as __col- 
lateral security common stock in par amount 
equal to the face of notes given to obtain 
a loan to finance preliminary work, the 
Maine Public Utilities Commission said: 
“Tt is unnecessary for the purposes of our 
inquiry to determine whether the petition- 
ing corporation is a public utility at the 
present time or not. Men might reason- 
ably differ in respect to this question of 
law. Public utilities are defined by our 
statutes, under Section 15 of Chapter 55 
of the Revised Statutes of 1916, which says: 
“The term ‘electrical company’ when used 
in this chapter includes every corporation 
or person owning, controlling, 
operating or managing any electric plant 
for compensation within this _ state’ 
Admittedly, at the present time the peti- 
tioner is not distributing electricity for 
compensation. It has been established by 


numerous decisions that the mere granting 
of a charter containing sufficient powers to 
a corporation does not in itself make such 
corporation a public utility. Whether it 
is engaged in public employment or not 
depends upon whether it dedicates its prop- 
erty to public use by making a public pro- 
fession concerning matters in which the 
public have an interest. The Legislature 
authorizes the petitioner to sell, distribute 
and supply electrical energy and power for 
any lawful purpose or use. Hence the 
future will determine what demand, public 
or private, the corporation may elect to 
serve. Regardless of public employment, 
however, the state may control the issue 
of securities or otherwise limit or extend 
the powers of corporations.” 


OW 





Recent Court 


Decisions 
oii No 


PunitivE Damaces Not ASSESSABLE 
AGAINST PRINCIPAL FOR SERVANT’S UN- 
AUTHORIZED Act.—House vs. Virginia Rail- 
way & Power Company was an action for 
damages because of the discontinuance of 
electric service for the alleged non-payment 
of a bill which, as a matter of fact, was 
paid on a certain morning, the current being 
turned off a few hours subsequently. It 
appeared that, after a dispute with the 
plaintiff, the company’s collector ordered 
service discontinued, although the customer 
told him he would pay the bill at the com- 
pany’s office that morning. The Supreme 
Court of Appeals of Virginia reversed a 
judgment for the plaintiff on the ground 
that the sum awarded—$1,200, but reduced 
by the trial judge to $400—constituted 
punitive damages which, in the absence 
of malice by the company, which neither 
authorized nor ratified the collector’s ac- 
tion, could not be assessed, only compen- 
satory damages for any actual loss suffered 
by customer during 24 hours which elapsed 
before his meter was again connected and 





an apology tendered being involved. (139 
S. E. 480.) * 
DIVERTING ENTIRE STREAM ‘THROUGH 


Conpuit A LEGITIMATE RIPARIAN USE.— 
Fall River Valley Irrigation District vs. 
Mount Shasta Power Corporation was an 
action to determine the respective claims of 
plaintiff and defendant to the waters of 
Fall River in Shasta County, Cal. The 
Supreme Court of California, affirming a 
judgment for the power company as against 
the contentions of the irrigation district, 
defined riparian rights and asserted that an 
electric power corporation which diverted 
an entire stream through a conduit built 
through non-riparian lands to its hydro- 
electric plant and there used the water in 
the operation of the plant, and thereafter 
returned it to the stream at a lower point, 
was making a legitimate use of such ripa- 
rian rights. That by so doing the power 
company obtained a 450-ft. head of water 
could not alter this fact, and riparian own- 
ers below the point of diversion and above 
the point of return could not enjoin or 
prevent the process. The appellant, claim- 
ing as an upper intending appropriator, had 
no standing to urge objections which had 
not been ‘made by those affected by the 
diversion above them and whose riparian 
rights had been obliterated by condemna- 
tion. (259 Pac. 444.) 


*The left-hand numbers refer to t! 
volume and the right-hand numbers to the 
page of the National Reporter System. 
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W.D. B. Ainey Chairman of 
Pennsylvania Commission 


William D. B. Ainey, who recently 
was reappointed chairman of the Penn- 
sylvania Public Service Commission, has 
been an outstanding figure in public life 
not only in local affairs in Pennsylvania, 
his native state, but also in activities of 
national scope. His reappointment as 
chairman leaves at the head of the 
commission an indefatigable worker, 
equipped with @ comprehensive grasp 
of public service questions and an inti- 
mate knowledge of all the details affect- 
ing the many and varied matters that 
come before the commission. Mr. Ainey 
was first appointed to the commission in 
May, 1915, by Governor Brumbaugh 





W. D. B. AINEY 


and in August of the same year was 
designated as chairman. Two years 
later he was reappointed for ten years 
by Governor Sproul, and upon comple- 
tion of this term was reappointed and 
designated as chairman by Governor 
Fisher. 

A native of Pennsylvania and a grad- 
uate of Lehigh University, Mr. Ainey 
was admitted to the bar in 1887. He 
was district attorney for Susquehanna 
County for two terms and was elected 
as Representative from the Fourteenth 
District to the Sixty-second Congress of 
the United States, where he was made 
a member of the foreign affatrs com- 
mittee. He has also been a member of 
the Interparliamentary Union and was 
a delegate to its conferences at Geneva 
in 1912 and at The Hague in 1913. He 
Was secretary and later president of the 
Japanese-American Group of _ Inter- 
parliamentarians and delegate at Tokyo, 
Japan, 1914, and the same year at 
Stockholm, Sweden. Three years ago 
Mr. \iney was elected president of the 
Nati, nal Association of Railroad and 
Utilities Commissioners. 


C. S. Anperson, formerly connected 
With the Electric Bond & Share Com- 
pany, has been appointed electrical 


engineer for rod, wife and _ cable 
products for the Anaconda Copper 
Mining Company. Mr. Anderson will 
be concerned principally with engi- 
neering problems relating to the de- 
velopment of improved copper and 
copper-alloy materials, including high- 
strength composite cables, hollow con- 
ductors, underground cables and other 
special Anaconda electrical products. 





G. H. Wilmarth in 
Minneapolis 


George H. Wilmarth, division man- 
ager of the Northern States Power 
Company with headquarters at Eau 
Claire, Wis., has been appointed chief 
operating engineer of that company 
with headquarters at Minneapolis. Mr. 
Wilmarth removed from Oklahoma to 
Wisconsin in 1923, when the Byllesby 
interests, with which he had been con- 
nected since 1910, acquired the Wiscon- 
sin-Minnesota Light & Power Com- 
pany. His first assignment under the 
Byllesby organization was to the Red 
River Power Company at Grand Forks, 
N. D., in the capacity of superintendent. 
Two years later he was transferred to 
Sapulpa, Okla., as manager of the Ok- 
lahoma Gas & Electric Company there, 
and in 1918 he became manager of the 
Muskogee division. This position he 
occupied until 1923, when he was ap- 
pointed vice-president and general man- 
ager of the Wisconsin-Minnesota Light 
& Power Company. 

Early in his career Mr. Wilmarth 
was identified with the Chicago Electric 
Traction Company line as a representa- 
tive of B. J. Arnold, with the Meyers 
Construction Company, Chicago, the 
Fort Smith Light & Traction Company 
and later the Illinois Traction Com- 
pany. In assuming his new duties in 
Minneapolis Mr. Wilmarth is filling the 
vacancy created by the resignation of 
M. L. Hibbard. He has sent in his 
resignation from committees of the 
Wisconsin Utilities Association and the 
Great Lakes Division of the National 
Electric Light Association. 


E. C. DEAL, who became vice-presi- 
dent and general manager of the 
People’s Light & Power Corporation 
in the early part of this year, has been 
elected president of that corporation. 


Epwin H. Lunpcren, for the past 


four years general sales manager of 


the Combustion Engineering Corpora- 
tion, New York, has recently been 
elected vice-president and general sales 
manager. Mr. Lundgren is well known 
in the power-plant field, having been ac- 
tively identified with the stoker business 
since 1912. He is an authority on the 
design and construction of stokers 
and the author of numerous technical 
articles. 


November 12, 1927 — Electrical World 


W.H. Johnson Forty Years 
with Philadelphia Utility 


Walter H. Johnson, president of the 
Philadelphia Electric Company, com- 
pleted forty years of service with that 
utility and its predecessors on Nov. 7. 
A Philadelphian by birth, Mr. Johnson 
throughout his business career has been 
identified with important phases of the 
commercial and industrial life of his 
native city and as an executive of the 
Philadelphia Electric Company has 
taken a prominent part in building up 
the local electrical industry. After serv- 
ing as secretary of the Edison Electric 
Light Company of Philadelphia and as 
general manager and secretary of the 


Philadelphia Edison Company, Mr. 





W. H. JOHNSON 


Johnson became assistant to the presi- 
dent of the Philadelphia Electric Com- 
pany, the organization formed in 1899 
after several changes in company con- 
trol. Subsequently, preceding his pro- 
motion to the presidency, he was elected 
vice-president and a director and be- 
came senior vice-president. Mr. John- 
son’s activities in the electrical industry 
have by no means been confined to the 
Philadelphia company. He is a past- 
president of the National Electric Light 
Association, past-president of the Asso- 
ciation of Edison Illuminating Com- 
panies and has served for many years on 
numerous committees of both of these 
societies as well as holding membership 
in other electrical organizations, 


C. B. Hawkins, who has been con- 
nected with the Alabama Power Com- 
pany for ten years, has been appointed 
operating engineer to succeed J. M. 
Oliver, resigned. A native of Missis- 
sippi and a graduate of Alabama Poly- 
technic Institute, Mr. Hawkins was em- 
ployed by the Fort Wayne & Northern 
Indiana Traction Company, Lafayette, 
from the time he was graduated until 
1916. In that year he entered the test- 
ing department of the Westinghouse 
Electric & Manufacturing Company at 
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East Pittsburgh, remaining there for 
three months. It was early in 1917 that 
he became identified with the Alabama 
Power Company. 





M. C. Morrow Appointed 
Sales Manager 


M. C. Morrow, who has been ap- 
pointed sales manager of the merchan- 
dising department of the Westinghouse 
Electric & Manufacturing Company, as 
announced in the Nov. 5 issue of the 
ELECTRICAL Wor LD, first became identi- 
fied with the Westinghouse interests in 
1900 at East Pittsburgh. Two years 
later he became interested in sales work, 
in which he engaged until 1912, when 
he severed his connection with the com- 
pany. Subsequently he returned and 
was placed in charge of the promotion 
of electric heating apparatus sales cam- 
paigns throughout the United States. 
Progressing consistently in the sales 
ranks, he later became responsible for 
all sales activities in connection with the 
central stations. Just prior to his 
present appointment Mr. Morrow served 
as assistant sales manager of the mer- 
chandising department. Mr. Morrow 
was elected chairman of the range and 
water-heater committee organized early 
this year by the National Electrical 
Manufacturers’ Association. 


Wa ter S. Burcu, head of the en- 
gineering department of the Rochester 
(N. Y.) Gas & Electric Corporation, on 
Nov. I took up his new duties with 
the Schiefer Electric Company, Inc., 
Rochester, as head of the department in 
charge of circuit-breaker application for 
substations and generating stations. Mr. 
Burch has been associated with the 
utility company since 1912 and since 
1922 has been in charge of the engi- 
neering department. He is a former 
president of the Rochester Engineering 
Society. Members of the engineering 
department presented Mr. Burch with a 
gold watch at a party in his honor at 
the home of E. R. Crofts, chief en- 
gineer of the Rochester Gas & Electric 
Corporation, in Pittsford, on Nov. 1. 


Grorce C. SHAAD, a member of the 
engineering faculty of the University of 
Kansas, has been appointed dean of the 
School of Engineering and Architecture 
to fill the vacancy caused by the recent 
death of Perley F. Walker. Before en- 
tering upon his academic career in 1902 
as a member of the teaching staff of the 
University of Wisconsin, Mr. Shaad 
spent two years in the testing and switch- 
board engineering departments of the 
General Electric Company. From 1904 
to 1909 he was connected with the 
Massachusetts Institute of Techology, in 
the latter year removing to the Univer- 
sity of Kansas. Professor Shaad is a 
fellow of the American Institute of 
Electrical Engineers and a member of 
the American Society of Mechanical 
Engineers, the International Engineer- 
ing Society, the Kansas Engineering 
Society and other organizations. 
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G. P. Rogers New Head of 


Jobbers’ Association 


Granville P. Rogers, who has been 
appointed managing director of the Na- 
tional Electrical Supply Jobbers’ Associ- 
ation, as announced in the Nov. 5 issue 
of the ELECTRICAL WokrLD, has as a back- 
ground a highly diversified experience 
in sales, merchandising and advertising 
work. In the course of his business 
career he has been general sales and 
advertising manager of four large cor- 
porations where his work embraced the 
sales and merchandising of food prod- 
ucts, luxuries and five-cent units, as well 
as the merchandising of higher-priced 
commodities and service products in 
the electrical, hardware, automotive, 
building and mill supply field. 

For the past two years he has been 
engaged in directing the work of the 





G. P, ROGERS 


Artistic Lighting Equipment Associa- 
tion, an organization composed of the 
leading manufacturers of all types of 
lighting equipment, parts and supplies. 
His work in connection with this or- 
ganization has been one of the recent 
outstanding successes in the lighting 
equipment field. It is understood that 
while he will act as manager of the 
Electrical Supply Jobbers’ Association, 
special arrangements have for the pres- 
ent been made for him to continue his 
work for the lighting fixture industry as 
managing director of the A.L.E.A., so 
that the constructive plans of that as- 
sociation may be completed under his 
direction. 
tetiaaaiateasinmaat 


Epwarp E. LAmBerson, first assist- 
ant chief engineer at the Hudson Ave- 
nue station of the Brooklyn Edison 
Company, has resigned that position to 
become general superintendent of opera- 
tion with the Staten Island Edison 
Company. 


Cart A. WoLFrom, manager of the 
Utah Power & Light Company’s Provo 
division, has been appointed manager of 
the Salt Lake division, a position left 
vacant by the death of A. P. Merrill. 
Mr. Wolfrom first became associated 
with the power and light industry in 
1902, when he removed from Ohio to 
enter the employ of the Telluride Power 


Company. From 1906 to 1908 he at 
tended the University of Michigan, re- 
turning then to the West, where he 
engaged in survey work on various 
streams in California for the late L. L. 
Munn. From 1909 to 1913 he was 
superintendent of the Grace plant of the 
Telluride company, and when the con- 
solidation took place in 1913 which re- 
sulted in the organization of the Utah 
Power & Light Company he remained 
with the new company, having served 
in various positions from that time to 
the present. 
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Obituary 
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Joun Otto, purchasing agent for the 
Southern California Edison Company, 
died suddenly Oct. 16 while on a visit 
to his old home in Mount Clemens, 
Mich. Mr. Otto became associated 
with the Edison company as district 
manager in Long Beach, later occupying 
similar positions at Santa Barbara and 
Pasadena. In 1907 he was made pur- 
chasing agent, the position he held to 
the time of his death. 





SYDNEY FISHER, production engineer 
of the Bridgeport Brass Company, died 
Oct. 16 in Philadelphia. An English- 
man by birth, Mr. Fisher came to 
America at an early age, but returned 
to England where he took an electrical 
engineering: course at the Woolwich 
Polytechnic Institute. He received the 
E.E. degree from Columbia University, 
New York, in 1914. Prior to his con- 
nection with the Bridgeport Brass Com- 
pany, he engaged in general electric 
work for the Western Electric Company, 
New York, and the Westinghouse Elec- 
tric & Manufacturing Company, Pitts- 
burgh, and he served as electrical 
engineer for the Remington Arms Com- 
pany. Mr. Fisher was a member of 
the American Institute of Electrical 
Engineers. 


Frep E. NorMAn, sales manager of 
the line material department of the 
Oliver Iron & Steel Company, Pitts- 
burgh, died Nov. 3 in his thirty-seventh 
year. Mr. Norman began his career in 
the electrical industry with the Electric 
Bond & Share Company, serving as 
material and construction inspector and 
engineer. Following a connection with 
that company which covered a period of 
three years he took over the New York 
sales territory for the electrical ma- 
terials department of Hubbard & Com- 
pany, subsequently being transferred to 
Pittsburgh in the capacity of advertising 
manager. Early this year he resigned 
from Hubbard & Company to become 
associated with the Oliver Iron & Steel 
Company as sales manager of the line 
material department. Mr. Norman was 
a member of the American Institute ot 
Electrical Engineers, the Electric League 
of Pittsburgh, the Association of Ra’! 
way Electrical Engineers and _ otlie! 
organizations. 
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Stock Averages Lower 
Current Levels Steady 

Bond Prices Unchanged 

Ay sitistood public utility stocks 


withstood the recent selling move- 

ment longer than most groups and 
provided more individual increases than 
any other group, they have lost con- 
siderable ground, in the aggregate, since 
the middle of October. It is significant, 
however, that these losses were not so 
great as the gains made during the pre- 
vious month. Nor were the losses dur- 
ing all of October so great as the gains 
during September. A group of thirty 
representative power and light common 
stocks gained 137 points, in the aggre- 
gate, in September and lost 76 in 
October. The ELectricaAL Wortp in- 
dex of fifteen representative power and 
light common stocks gained six points 
to 115 in September and lose two in 
October, a remarkably small decline 
when compared with the general mar- 
ket movements. 

Not much change in the general aver- 
ages has taken place during the current 
week. The market continues to’ pick 
favorites with little regard to the gen- 
eral business situation. Power and light 
earnings statements, on the average, are 
wel{ up to their normal yearly increase, 
and there is nothing in the utility situa- 
tion itself to indicate lower levels for 
the standard issues. 

Little that is new has developed in 
the public utility bond market. Demand 
for high-grade power and light bonds 
continues normal, and there has been 
little change in price levels during 
recent weeks. 


Electric Power in Italy 


The total installed capacity of electric 
light and power stations in Italy is esti- 
mated at 3,000,000 kw., with an output 
during the year 1926 of 8,500,000,000 
kw.-hr., of which 5 per cent was gen- 
erated from fuel, the remainder being 
obtained from water power. In addi- 
tion 223,000,000 kw.-hr. was imported 
from Switzerland, bringing the total to 
about 8,700,000,000 kw.-hr. Of the en- 
ergy consumed 12 per cent was used for 
illumination and heating purposes, 61 
per cent for water power, 9 per cent for 
railway traction and 18 per cent for elec- 
trochemical and electrometallurgical in- 
dustries. 

These figures were taken from the re- 
port of the Ministry of Public Works 
on the production of electrical energy in 
Italy, which accounts for 710 water- 
power stations with an installed capacity 
of 2,116,932 kw. and 162 steam-electric 
stations comprising 555,268 kw. of in- 
Stalled capacity. 

The plants reporting are estimated to 
constitute approximately 90 per cent of 
the industry, and, as the report points 


out, this estimate is supported by the 
recently published figures of the Na- 
tional Fascist Union of Electrical In- 
dustries, which accounts for a total in- 
stallation of 3,060,000 kw., 2,430,000 
kw. in hydro and 630,000 kw. in 
steam stations. The industry has dow 
bled in the six years since 1920. Of the 
11,000,000 tons of coal imported into 
Italy during 1926, only about 200,000 
tons was used in central electric power 
stations. 


WINNIPEG Etectric DivipEND.—The 
Winnipeg Electric Company has de- 
clared a dividend of one dollar on its 
common stock. This is payable Jan. 16 
to stock of record Nov. 30. 


Massachusetts Utilities Invest- 
ment Trust Sells Stock 


Through a powerful banking group 
headed by C. D. Parker & Company, 
Inc., an issue of 5 per cent participating 
convertible cumulative preferred shares 
of the Massachusetts Utilities Invest- 
ment Trust was sold last week at $46 
and dividend to net about 5.43 per cent. 
These shares are non-callable, are pre- 
ferred as to assets and dividends, and in 
event of liquidation are entitled to $60 
and accrued dividends. The company 
controls 44 constituent operating com- 
panies serving 94 cities and towns in 
Massachusetts with population of more 
than 547,000. 





Legal Features of Utility Finance 


Courts Will Protect Utility Owner or Investor in 
His Right to Receive a Reasonable Profit 
for Services to the Public 


By Cecit F. ELtmMes 
The Cecil F. Elmes Organization 


ERE -is-no such thing as finality 
in the regulation of public utilities 
or in the development of its legal prin- 
ciples. Thése principles remain plastic 
and fluid, and it is well that they should. 
The utility business, like all others, is 
developing and shifting its ground from 
day to day. Through a long succession 
of legal decisions there have emerged 
some fairly basic features which must 
hereafter affect the financing of utilities. 
Chief among these are: 

1. The courts have not in the least 
abandoned the wide judicial power of 
review of all elements of value as set 
forth in the old Smythe vs. Ames case. 
They can, and doubtless will, continue 
to hold that particular circumstances 
will control particular cases. But, as a 
broad general principle, they hold 
definitely that present reproduction cost 
is the best indication of present value. 

2. The courts recognize in addition 
to ordinary overhead or intangible 
items such further elements of value as 
“eoing concern” value and water rights. 
The courts insist that the recognition of 
such items be in the form of specific 
allowance in dollars in the appraisal of 
the property. 

3. The courts insist on an adequate 
rate of return and will not permit this 
to be limited to such an amount as will 
be sufficient merely to provide for the 
utility’s creditors. The stockholder is 
also entitled to protection. 

4. The subject of depreciation is in 
less satisfactory shape, but it is at least 
vastly better than it was. The basic 
propriety of deducting depreciation in a 





*Conclusions drawn in a paper presented 
before the forty-seventh annual convention 
of the American Water Works Association. 
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valuation for rate-making has never yet 
had its full day in court. Courts have 
assumed that a deduction must be made 
and have set about the intelligent de- 
termination of its amount. 

5. As to the method of this determina- 
tion, the courts have been eminently 
sane and sound. They have come to 
look with a critical eye upon that 
pernicious humbug, the so-called “life 
table.” They have indicated impatience 
with the swivel-chair theorist who de- 
ducts great sums for the supposed de- 
preciation of property he has never 
seriously examined. They are willing to 
be greatly swayed by the practical en- 
gineer who reports the result of a 
methodical inspection in the field. So 
far in this branch of the subject we have 
received all that we deserved. 

6. There remains for utility men the 
problem of waking up to grapple with 
the true determination of the physical 
condition of their property. Regardless 
of whether this physical condition should 
be a determining factor in arriving at a 
rate base, it is so employed today. It is 
up to utility men and their engineering 
advisers to show by accurate and con- 
vincing measurement the smallness of 
any physical deterioration in ordinary 
utility property. We have scarcely even 
begun upon this work. 

There has been great activity in the 
acquisition and regrouping of utilities 
within the last five years. Those who 
do not move with the times have looked 
with alarm upon it and regarded it as 
the development of a speculative era. It 
is nothing of the kind. It is a recognition 
of the fact that the individual citizen 
is demanding those conveniences and 
comforts of life for which the resources 
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of the nation are abundant but of which 
we have heretofore been sparing in 
our use. 

In the opening chapter it was said 
that we may be entering upon a golden 
age for public utilities. This does not 
mean that there will not be fluctuations 
in utility markets, declines as well as 
advances. Neither does it mean that 
improvident purchase or operation of 
utilities can safely be indulged in. The 
utility business has little inducement to 
offer the shoestring promoter. It needs, 
and can reward, the solid and conserva- 
tive operator who has courage and 
vision. 

There may be many points to clear 
up in the regulation of utilities. There 
are important battles yet to be fought 
and won. Nevertheless it has been 
abundantly demonstrated that, within 
wise and conservative limits, the courts 
will protect the utility owner and in- 
vestor in the enjoyment of his property 
and in a reasonable profit from his 
service to the public. 





Dinamo DivipEND INCREASED. — It 
was decided at the annual meeting of 
the Societa Italiana per Imprese Elet- 


triche Dinamo, Italy, to distribute 9 lire 
per share to the stockholders, against 8 
lire per share last year. The company 
has a capital of 50,000,000 lire and the 
par value of the shares is 100 lire. 





New Capital issue 


Gold debentures of the California 
Oregon Power Company were offered 
to the amount of $4,000,000 during the 
week ended Nov. 10, the price being 
984 and interest, to yield 5.65 per cent. 
These 54 per cent debentures were 
dated Oct. 1, 1927, and mature Oct. 1, 
1942. Proceeds will be used to reim- 
burse the company for expenditures for 
additions and extensions and for other 
corporate purposes. 





WINNIPEG ELectric STOCKHOLDERS 
TO SUBSCRIBE TO ADDITIONAL SHARES. 
—Common stockholders of the Winni- 
peg Electric Company of record Oct. 5 
will be given the right to subscribe on 
or before Dec. 1 for 40,000 additional 
shares of common stock (par $100) at 
$60 per share on the basis of four shares 
of new stock for each eleven shares of 
common stock held. A portion of the 





proceeds of the new stock will be re- 
quired by the company to take up its 
proportion of the new stock which the 
Manitoba Power Company, Ltd., is 
planning to offer to its shareholders. 
The Winnipeg company at the present 
time holds a controlling interest in the 
Manitoba company. 





ENGINEERS’ Pusiic SERvIcE Apps 10 
DrrECTORATE.—Frank L. Babbott, presi- 
dent of the Brooklyn Institute of Arts 
and Sciences and trustee of several 
banks, has been elected a director of the 
Engineers’ Public Service Company. 
Edwin S. Webster, president of Stone 
& Webster, Inc., has been re-elected to 


the board, having resigned just before 


taking an extended trip abroad. The 
addition of two new members increases 
the directorate to nineteen. 





Recent Listincs.—The New York 
Stock Exchange has authorized the list- 
ing of 300,000 additional shares of com- 
mon stock of the American & Foreign 
Power Company, Inc., without par 
value, on official notice of issuance in 
exchange for outstanding capital stock 
of the Havana Corporation, making the 








Stock Quotations of Electric Light and Power and Manufacturing Companies 


(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $100.) 
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B Consumers Pwr., 6% pf............ 104 100 102 en. Pub. Serv.,com.,no par...... & 1 113 8 
ABCOCK & WILCOX, 7% com. 115 115 123 Consumers Pvwr., 6. oer 106 103 10547 | Ga. Lt., Pwr. & Rys., 6% oo og oe 87 98 
Binghamton L., H. & P., $6 pf. - 98 93 102 Continental Gas & Elec., 8% pte. .. 1073 103 106 Ga. Lt.. Pwr., & Rys., com..........m 50 50 80 
Birmingham Elec. &. —$7—no bar. . 1093 105 110 Continental Gas & Elec., 7% pr. pf. 1044 100 8 103 Ga. Ry. & Pwr..8 pt Pipe eee hoe £125 119 125 
Blackstone Wetesee KO aa eet no par. - £250 310 335 | Ge. Ry. & Pwr., 7% pf... pessasaas: £113} 106 110 
ackstone Valley Gas ec., rocker Wheeler, com.t............ 
ee ean, dene ne (37 98 1BAy | Crocker Wheeler, 7% BF... 22200.: a  eesttns ons ieee veer 
Blaw- Knox, —__ . rere eee 95 70 96 
Brazilian Trac., I.t. & pwr., com.t...m202} .... .... 
prone Sever EWE TR BE... -+-+++- ts 1483 194 ~ — | Tpano pwr. 7% p 108} 103 109 
rooklyn son, 8% com........ 0 eoccscece 
Bre ees eet Pars, bi0d Da twas pwr. &LT., 1% Dt... HQ 107 1104 | Iil. No. Uulities, 6% Becccccsccsess pee or 
Oa gay ane erneermtaa cece eoee | Dayton Pwr. ci, ok REE 108 101 109 ™~ 4 OO. A Ree 102 99 101} 
Buffalo, Niagara & East. Pwr. com. $1 Detroit Edison, 8 com Sin om de taeee 157 1334 1603 Ingersoll Rand com. $8............-. 88} 87} 96 
OBO POEs onc cv ccccscrcscesesoee BOGE nce. cone | Umm Condenser, com.—no par... & 3 2 54 | Int. Combus. Engr.,com.$2—nopar _45} 40$ 64 
Duquesne Lt., 7% Df........cseeee 1163 1144 117 Int. Util., Class A—$3.50—no par.. £46; 28 473 
C | bene 8 — — DOR ass: on on 13° 
nterstate Pwr., pf.—$7—no par.... ‘ 
aA ELEC. GENER- 993 Eysrern usin ei Interstate Pub.'Serv.,7% Df... 101 98934 
California | Ry. ‘# Pare 7 eae 138 125 om 7 aap MRR ee: we ae 107 102 104} nent atens ~~ 
arolina Pwr. t —no par m4. New York Util.com...... 
Central & S.W. Util., Sp pf.—no par @ 97} 92% 99 Eastern States Pwr. 87, .... est ove eta % % 3 
Cc — &S.W. Util, pr.in.$7 pf.—no o1 98 Eastern States r. pf Spb s Ri 5 5% 4c 96} 90 95 Jersey CENTRAL PWR. & LT. - 
oT ; oe t 4 104} | East. Tex. Elec. 7% pf............. 106 106 108 A Sear cer 104% 104f 
Central Ariz. Lt.& Pwr. 8% pf..... 98 Edison Elec. of thocton. $12com..... 4250 217 267 sehen baeevai, com.t—no par..... 114. 55} 1233 
Stock Exchange: aChicago; bSt. Louis; cPhiladelphia; dBoston; eBaltimore; fMontreal; gCincinnati; hSan Francisco; iPittsburgh; jWashington. kBid price 


Saturday, Nov. 5. 
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IBid price Wednesday, 


Nov. 9. mLatest quotations available. 
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Stock Quotations of Electric Light ‘aed iis maid Manufacturing Cotahddide (Continned) 


(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $100.) 














Bid Price Bid Price 
Companies Monday Low High Companies Monday Low High 
Nov. 7 1927 1927 Nov. 7 1927 1927 
Kansas CIry PWR. & LT. pt.s7 EN5 112 116 Ne Gen Lo Sher oe we... Fe OS 
Kansas Gas & Elec., 7% pf......... 1107; 103 = 107 No. States Pwr., (Del.) 7% pf..... _109 100} 109} 
Kentucky Hydro-Fiee. Te @a1U02 oak 102 No. States Pwr., Oe} 8% com.... §128 1093 133 
Kentucky &- 6% D -- 86 No. Texas Elec., 6% pf............ 65 65 0 
Kentucky ° o< 115 110 115 No. com E 20 27 
Kentucky y Duiilties 6% or. Bets as 100 95 101 OEE es aor eseees 
Keystone Pwr. & Lt., pf...262525: m98 95 100 
Ouro sr BRASS, com. B $4—no par. 9 76 292 
LacLEDEGASLT., 12% eom..... 2210 173 267) | Onio Pwr. See: ee 
Lehigh Pwr. Sec., com. ang 22 p 22 Ohio Pu b. Serv., $6 bt. “¥ age Ta 99 95 96} 
Long Island rs ia D Great adie we 110} i107 112 Ohio Pub. Sery Sepa bk 1094 103 109 
Long Isl and hig iis. 4° =.t “F 2 par... 44 i” 108} Onto River keaidon, 7% ‘. ae Peer 109 103 109} 
fie Gas & Elec. as 0 pha: klahoma Gas & Elec., 7% pf. .... We ots \ cscs 


Louisvi 264 23§ 27§ 


Man. ELEC. SUPPLY, cap. $5 
— 2 





2 Ree Pre Ferra 4 43 132 
Manila Ay com. Wr od | a t # 2, @, 
Maytag g-, com. . no par.... 
Memphis P. & L., pss par 109} 107 109 
Metropolitan Ed., pf.—$6—no par.. 102} 93 100 
Metropolitan Ed., bf — par.. 104 108 
Metro Ed., Pe par.. 70 72 
id West Utilities, 7% ayes 18 110% 118) 
Middle West Util., 8% pr. * 2 oe 117 27 
Middle West Util., com. ene par a114} 108 1174 
Midland Utilities, pr. In. 7% pf.... @104} 973 107} 
Midland Utilities, ny pf. yw ee «aca a100} 963 103} 
Milwaukee Elec. Ry. & Lt., 7% pf.. k102 100 103 
Milwaukee Elec. RY, & a 6% pf.. k 984 98 101} 
Minn. Pwr. & L' AF Rieeews eas 1107 +104 107 
Miss. Pwr. & Li. os | Sipe ml101 106 103 


oO par 
Mohawk Hudson Pwr., 2d pf.—$7 
pe SS rere 112 98 112 
Mohawk Hudson Pwr.,com.—nopar 28 § 20 324 
pf. m10 


Montana Pwr., 7% pf............-. 64 118 106} 
Montana Pwr., 5% com........... 104 814 1093 
Montreal Pwr.. 74% Yt are PN. east caies 
Mountain States Pwr., 7% pf...... 100 97 101 
Mountain States pwr., com.t....... ae? acne ones 





USUFFOLELTG, ~7%pt. 107 98 110 
Geeben. ot eee a134 








Elec. Pwr., an i eaneeed @ 274 22 283 
Lt., Ht & Pwr., com.. MT cies. acces 
Light, Ht. & Pwr..5% pf. 70 ©... °°: 

Pwr. & Lt., pf. —$7—no par 109} 101 110 

Pwr. & Lt.,com.t—no par. 23 19% 263 

Pub. Serv., 7% pf........ 100} 93 100 

Pub. Serv., 7% Pte. pf.. 1144 108) 115 

Pub. Serv., A com. $1.60— 

See a tht ot aces Gar ato eee eee 4 18% 24 
ational Pub. Serv. a com.—no par & 22 14 234 
a ee eee 0 106 110 
evada-Calif. Elec. aie Breer a ie ae k 334 25 364 





New Brunswick Pwr., Le oe nae sme 
New Eng. Pub. Serv., Lag In. pf. $7. 101 984 102 
pf. $7.. 98 5 








New Eng. Pub. Serv 9 99 
i Ne Pub. Serv.—7% ‘pf. 106 103 1053 
N. Y. & Queens Elec. Lt. & Pwr., en pa 
“Se” cose Se eee 

N. Y. Central Elec., 7% . 1024 101 104 
Newport News pd Hiamptan ‘Ry. ‘Gas 

‘>.0U SS 8 aaa 109 
Newport News « Hampton Ry., Gas 

‘; “oe Qeasenarere Cael a cies 
Niagara Falls. Pwr: 7% pt.—265.. & 283 27% 29% 
Niagara, Lock. & Ont. Pwr., 7% pf. 111 1103 113 
No. Amer., 6% pf.—50.......-.... rE 53? 50 55 
No. Amer., com.—10............. 594 45% 643 
No. Caro. Pub. Serv., pf.—$7—no par 102 93 102} 
Northeastern Pwr., com........... 23 4 =14} 25 
No. N. Y. Utilities, 7% w.. Serre 1054 103 109 
No. Ohio Pwr., com. —no p er 15; 9% 18} 
No. Ohio Trac. & Lt., 6% Pr. reeue's 864 78 81 





Paciric GAS & ELEC.6% pf... 26} 241 26 

Pacific Gas & Elec., 8% new om. bee 43: 31 45 
Pacific Pwr. & 1... 7% pt... -o-- 8105 102 104} 

~— Cent. Lt. & Pwr., $5 pi— no 

Penn-Ohio Edison, 7% pf. 

Penn-Ohio Elec., 7% pt 











Phila. Co., 6% Pe bodes deeds 
Phila. Co., com.—S60. ............. 
Phila. Elec., 8% com.—25 c re 
Portland El Pwr., 7% pt We desees 101 97 102 
Portland Elec. Pwr., 6% 80 78 84 
Portiand Elec. Pwr., 6% 65 55 70 
Portland Elec. Pwr., com 10 30 
Potomac Elec. Pwr., 6% p jlil4} coun 
Pwr. Corp. of N. Y., ‘com. _ ee parm 79 anues 
Pur. Sec., eo 0 bar ire arpa a aes k 554 40 B 
Pubite Serv. af. Colorado, 7% pf.. 103 

rv ey ee 102 
Pub Serv. of N. J.. 8% pf......... 133 
P. 8. of N. J.. com.—no a 46 
Pub. Serv. of No. Ill, 6% pf.. 109} 
Pub. Serv. of No. Ill., 7% pf 118 
P. 8. of No. ne . com. $8—no par... a160 140 161} 
Pub. Serv. of No Ill., $8com...... a156 132 161} 
Pub. Serv. of Okla., 7% pr. in...... 101 90 103 
Pub. Serv. Elec. & Gas, 6% pf..... 107? 102 1082 
Puget Sound Pwr. & Lt., 7% pf 093 103} 111 
ey Couns Pwr. & Lt., t— 80 
Puget Pgound Pwr. & Lt., com...... 35 28 38? | 
Rapio CORP. OF AMER: 

| SP erry 55} 49 $54 
Radio Corp. Ora Lr? com.—no par. 81} 41% 82 
Republic Ry. & Li . bt. Dildsscu eee CP dies ste 
Republic Ry. & tt" Lian mae ce - als 112.135 
Rochester Gas & Elec, 8% apt PD. 1044 101 1034 
Rochester Gas & Elec., 7 1043 105 107 


Rochester Gas & Elec., 6% 3 &: - 104) 101% 1033 





Sarety CABLE, com. $4....... 672 622 743 
San Joaquin Lt. * Pwr., 7% Dr. of. 111 105 1124 
St. Joseph Ry., L.. H. & P., 5% pf... 72 #70 73 
nt ok ee wi ee wees 20ctal2cts 103? 
Sierra Pacific Elec.. 2% com....... 29 24} 31 
Sioux City Gas & Elec., 7% pf... .. 104 99 105 
se ree Pwr. & Lt., pf.—$7 11073 
Southeastern Pwr. + - Lt..pte. pf...... $85 —_— 
a Pwr. & Lt., com.—no 

SERRE OER aE PR OR es 41; 29 41} 
so. Calif. Edison, 8% of. 6 40 
So. Calif. Edison, 7% 28} 27 284 
So, Calif. Edison, 6% 264 24 26} 
So. Calif. Edison, 8% 39} 31 41 
Southern Cities Utilities, "7% o:.. k 70 6 90} 
Southern Cities Utilities, com. $4... m 32: 31 42} 
Southwestern Lt. & Pwr., A $3..... 63 60 65 





Bid Price 
Companies Monday Low High 
Nov. 7 1927 1927 








61 54 
Standard Pwr. & Lt., 7% 102 98} 102 
Staten Island Edison, pf. 66a 
Dar 





ine scene twewh dace’ esses 1015 99 101 

m.—noO par...... 170 170 1 
> b= 11 103 107 
lie cnn ten 117 
8% com.—no par 

TAMPA ELEC., com. $2......... ae od. 

Tenn. Elec. Pwr., 6% pt Se Gnecedeos 100} 92 100 

Tenn. Elec. Pwr., 7%, D eee 108 103 1u9 


—_ Haute, Ind. & feos: Trac., 5% 


Terre Haute, Ind. A Fest. Trae., com 
Tex. Pwr. & Lt., 7% 
Tide Water Pwr., 8% Sy Lute le inl aeeheie 109 ©4105 = =«110 
Timken Roller Bear., com.—$4 no 




















PE beh ew odbeses Seeds 1133 78 1423 
Toledo Edison, 8% pf........ eoeeeMl1l4 115 118 
Toledo Edison, 7% pf............. #109 102 107 
Toledo Edison, 6% oe... ceeeee ecccece ae + 95 97 
Toledo E oy Oe GQ cn ccccese ° “nee siaksne 
Tri-City Ry. & Lt., 6% eka swen 1904 96 99 
Unirep GAS & ELEC.,6% pf... 101 98 104 
United Gas & m.—no p: ee OP 20x oaee 
United Gas € Flee? iN. J.) oe 71 te" 98 
United Gas Impr., 8% com.—50.... ¢110} 89} 118) 
United Lt. & Pwr. pf.—$4—no no Dar. a54 650 57 


= Lt. & Pwr., pf.—$6.50— 

RE RE! PPO "6 944 87 973 
United L. & P., com. .48—no par. 144 12} 15i 
United L. & P.. com. 3 .48—no par. ey ine . Jaa 


Utah Pwr. & Lt., 7% pf........... 41 108 
Utica Gas & Elec., 7% pf..... @ecoe § 105 106 
Utica Gas & Elec., 8% com........ 200 

Utilities Pwr. & Lt., 7% pf.. ‘ 64 93 100 
Utilities Pwr. & Lt., com. A 27 34 
Utilities Pwr. & Lt, com. B $1—no 


DBPevcccccccecccesccces eeeccees 21g 13% 233 


D 95 
Virginia ice. & a , 1% 52 cocee TS BS 36.30 
oa Wes 0 ab Ulin ctccececes< WUE ecce cited 
Virginian Pw 





r.. oom” Miencuecaedhua TS ccce 

Wacner ELEC., 7% Dt.....+.. af 85 68 9% 
Wagner Elec., oo | pene 314 18% 392 
Washington Ry. & Elec., ob 7a Gl <M, wece: dec 
Washmnasen Ry.& Elec.,5% pf.. +9 ee 

Washington Wtr. Pwr., 8% com... 167 136 182 ° 
West Penn Elec., 7% pt 112; ° 
West Penn Elec., Cl. A $7 111 
West Penn Pwr., 7% pf 118 
West Penn Pwr., 6% pf 1084 
West Virg inia Lt. . Ht. ys = 





West va" Utilities, 7% 
Western Pwr. 


> D k101 
Western States Gad & Elec., 7% pf. E33! 96 105 
Western States Gas & Elec ec. com. coos cese 
Westinghouse Elec. & Mfg., 8% on. 





Titian enchhs anda ndhexwens 24 67§ 89% 
Weston — Instrument, Cl. A $2 
MAT tins 3. t aed chnebaens 31 30 34) 
Weston "Bec. Instrument, com.—no 
per en sdiinn Ab mandi ale eid ee ere aie a 6.< &12 it 18% 
Wheeling Elec., 6% pf...........-. 102 95 104 
Worthington Pump, 7% pf. A... ..: k40 46 61 
Worthington Pump, 6% B......... & 384 37 54 
Worthington Pump, com........... 264 203 46 
Yae & TOWNE com. $5—25... . 77 +703 84} 








Stock Exehange: aChicago; bSt. Louis; cPhiladelphia;. dBoston; eBaltimore; f Montreal; gCincinnati; hSan Francisco; iPittsburgh; jWashington. kBid price 


Saturday, Nov. 5. IBid 


total amount of common stock applied 
for 1,700,000 shares. The listing has 
also been authorized of general and re- 
funding mortgage gold bonds, series C, 
of the Detroit Edison Company to the 
amount of $20,000,000, making the total 
amount of general and refunding mort- 
gage gold bonds applied for: Series A, 
$12,500,000; series B, $23,000,000, and 
— C, $20,000,000. Common stock 
(par $15) of the Federal Light & Trac- 
tion Company has been authorized for 
listing by the New York Stock Ex- 
change to an amount not exceeding $63,- 
270 on official notice of issuance as 
a stock dividend, making the total 
amount applied for $6,389,535 common 
stock. The New York Stock Exchange 
has authorized the listing of 5,016 ad- 
ditional shares of common stock, class 
A, of the General Gas & Electric Cor- 
poration, without par value, on official 
Notice of issuance and payment, making 


price Wednesday, Nov. 9. mLatest quotations available. 


the total amount applied for 340,659 
shares. The 5,016 shares represent the 
maximum number of additional shares 
required to be listed for issuance to hold- 
ers of common stock, class A, for sub- 
scriptions to additional common stock, 
class A, to the extent of the dividend 
paid Oct. 1 to stockholders of record 
Sept. 12. The New York Stock Ex- 
change has authorized the listing on and 
after Oct. 1 of 109,840 additional shares 
of common stock of the North American 
Company without par value, on official 
notice of issuance as a stock dividend, 
making the total number of shares. ap- 
plied for to date 4,514,863. The ex- 
change has also authorized the listing 
of 15,000 additional shares of class 
A stock without par value of the Util- 
ities Power & Light Corporation now 
covered by an option, on or before Nov. 
15, when and as taken up, on official 
notice of issuance and payment in full, 


November 12, 1927 — Electrical World 


tDividend rate variable. 


it being understood that if the 15,000 
shares are not taken up on or before 
Nov. 15, 1927, the authority granted 
shall lapse as to the portion not taken 
up. The total amount of class A stock 
applied for is 516,500 shares. 


Lower AusTRIAN PoweER REPORTS 
Net.—The report of the Lower Austria 
Hydro-Electric Power Company for the 
second quarter of 1927 shows total re- 
ceipts of $176,534, against $155,147 in 
the 1926 period, and net earnings of 
$75,853, against $57,872. 





ELectric REFRIGERATION Notes. — 
The recent decline of Electric Refriger- 
ation shares in the market brought a 
statement from the president, C. K. 
Woodbridge, that the company had 
stabilized its manufacturing, sales and 
financial operations and anticipated a 
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good year in 1928. Notes of the cor- 
poration to banks have been reduced by 
$1,250,000, leaving a balance of $3,500,- 
000, which is ample for peak require- 
ments. Accounts with trade creditors 
have been reduced by $1,000,000. After 
reducing its current liabilities by $2,- 
250,000 the corporation has on deposit 
in excess of $2,000,000. In addition the 
corporation has accounts receivable of 
$2,500,000 and inventory at sound values 
of approximately $6,000,000. The cor- 
- poration is taking all discounts. 





Customer Stock Sales in 
August Total $12,600,000 


Sales of stock during August directly 
to customers amounted to 166,000 shares, 
valued at $12,600,000 and involving 16,- 
400 transactions, according to statistics 
received by the ELEcTRICAL Wor Lp from 
electric light and power companies con- 
ducting customer-ownership campaigns. 
This value exceeds that of July by 


$1,400,000, and the proportion between 
standard and low-priced shares was 
somewhat different. Sales in the 
twenty-five-dollar group fell from more 
than $4,300,000 to $1,300,000, while 
those in the $100 class increased by 
$4,500,000. 

This raises the average per share to 
$76. In the preceding month it was 
$46. The average transaction amounted 
to about $770, which may be compared 
with $800 in May, $715 in June and 
$720 in July. The average transaction 
in low-priced shares was $565; in July 
it was $850. It is evidently not consist- 
ently either above or below the average 
of all shares. On the whole, this form 
of financing seems to have fallen off 
materially during the summer by com- 
parison both with the earlier months of 
the current year and with the summer 
of 1926. The estimates here presented 
are based on reports from companies 
serving about 90 per cent of the cus- 
tomers of all companies known to make 
use of the customer-ownership plan. 





New Financing Simplifies 
Cities Service Structure 


N ADDITION to effecting material 

savings in interest charges and divi- 
dends, the recent sale of $45,000,000 of 
54 per cent debentures by the Cities 
Service Power & Light Company will 
have the result of simplifying the capital 
structure of the system. The debentures 
were sold at 98 to yield 5.65 per cent. 

This piece of financing, which is one 
of the largest of the year, is significant 
from several angles. It represents a 
policy which has been sponsored by the 
Cities Service organization for some 
time, but not by the majority of the in- 
dustry; that is, the issue of securities 
based not on specific property mortgages 
but on the general security of a large 
system of properties. It is argued by 
those in favor of this class of financing 
that the factor of diversification in- 
volved in such security is frequently pref- 
erable to the property mortgage se- 
curity. The issue, moreover, was handled 
by a particularly strong banking group. 

How much will actually be saved 
yearly in interest and dividend charges 
through the new financing is not yet 
definite. According to officials of the 
company more than $40,000,000 of the 
new money will be used to provide funds 
in connection with retirement of the 
funded debt of the company and of the 
funded debt and preferred stocks of 
subsidiaries. The former requires some 
$25,000,000. This process will wipe 
out all the debt of the parent company 
and, presumably, most of that of sub- 
sidaries as well as a large portion of 
their high-priced preferred stocks. 


YeAr’s Procress Has BEEN 
SUBSTANTIAL 


Cities Service gross earnings have 
doubled over a relatively short period 
to the present total of $46,764,200. 
Energy sales have reached a total of 
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1,320,243,000 kw.-hr. to 369,487 cus- 
tomers. For the twelve months ended 
June 30, 1927, consolidated net earn- 
ings of the company and subsidiaries, 
before renewal and replacement re- 
serves, amortization and dividends, were 
$19,288,366, or more than 1.8 times the 
total of the annual interest on this issue 
of debentures plus the interest and divi- 
dends paid or accrued on funded debt 
and preferred stocks of subsidiaries ad- 
justed to give effect to this financing, 
and after provision for such reserves (at 
initial rates to be required by the inden- 
ture) this ratio was over 1.6. The bal- 
ance, after deducting such interest and 
dividend charges of subsidiaries paid or 
accrued but before provision for renewal 
and replacement reserves, was 4.48 times 
the annual interest on these debentures. 
The proceeds to be derived from the 
sale of the Ohio Gas properties will be 
applied to the retirement of subsidiaries’ 
securities and (or) the acquisition of ad- 
ditional properties, which transaction is 
expected to improve these ratios. 

More than 94 per cent of the con- 
solidated gross operating revenue of the 
subsidiaries for the twelve months ended 
June 30, 1927, was derived from electric 
and gas service. Officials of the com- 
pany state that the debenture financing 
does not represent a departure from the 
customer sales policy of the company. 
Customer sales campaigns are still 
carried on and are regarded as highly 
valuable, especially from a standpoint of 
public relations. The company, further- 
more, has its own distributive channels. 


MINNESOTA Power & Licut Stock- 
HOLDERS TO EXCHANGE HoLpiNncs.—A 
proposed amendment to the certificate of 
incorporation of the Minnesota Power 
& Light Company provides for the is- 
suance of a new six-dollar preferred 


stock of no par value and also for the 
exchange of the second 7 per cent pre- 
ferred stock into the new stock. he 
new amendment further provides that 
the rate of exchange for the second pre- 
ferred into the new six-dollar preferred 
stock shall be on the basis of fourteen 
shares of six-dollar preferred for thir- 
teen shares of 7 per cent second pre- 
ferred stock, and such exchange will be 
subject to the consent of stockholders of 
the company and to holders of the second 
preferred stock outstanding. Further, 
according to the proposed amendment, 
the earnings of the power company 
must have been sufficient in fifteen 
calendar months to pay dividends on all 
outstanding preferred stocks of the com- 
pany as well as on the stocks that have 
been exchanged. 


TENNESSEE EASTERN ELECTRIC’s Bos- 
TON OFFice Movep.—Warner, Tucker & 
Company announce their removal from 
50 Federal Street to 40 Central Street, 
Boston. The offices of the executive 
management of the Tennessee Eastern 
Electric Company, affiliated with this 
organization, are relocated at the same 
address. 


SoUuTHERN CANADA Power TO Issue 
New Common Stockx.—Directors of the 
Southern Canada Power Company have 
voted to issue 12,000 shares of no par 
common stock to its stockholders. The 
new stock will be issued in the ratio of 
one new share for every five now held. 
The price of the new stock will be $80 
per share. 


Company Reports 


Gross Earnings Twelve 
Months Ended Sept. 30 
Name of Company 1927 1926 


Adirondack Power & Light 

American Light & Traction 

American Power & a 

Bangor Hydro-Electric. . 

Baton Rouge Electric 

Binghamton Lt., Ht. & Pwr. 

Blackstone Valley Gas & El. 

Cape Breton Electric 

Central Illinois Light 

Central on Power 

Cities Servi 

+ pe Ele ctric & Power 
Commonwealth Power 

Consumers Power 

Detroit Edison* 

Edison Elec. Ilig.of Brockton 

Electric Light & Power Co. 
of Abington & Rockland 


Electric Power & Light. . 
Florida Public Servi 

Fort Worth Power & Light 
Galveston Houston Electric 
General Gas & Electric 
Idaho Power 

Illinois Power 

Kansas City Power & a 
LehighPower Securities. . 
Lowell Electric Light 
Metropolitan Edison 
Montana Power* 

Nebraska Power......... 
New England Public Service 
New Jersey Power & Light 
North American Company 
Northern Ohio Power 

Ohio Edison 

Pacific Power & Light 
Portland Electric Power... 


$9,668,972 $9,047,272 
35,511,155 


57,897,247 


3 
23,029,845 
3,530,710 
48,164,951 
23,330,227 
32,452,986 
1,732,992 


25,362,856 
3,033,324 
2,621,764 

11,994,261 

18,154,058 


13,426,816 
2,661,776 
121,815,469 
12,429,178 


Puget Sound Power & Light 
Savannah Electric & Power 
Sierra Pacific Electric 
Southern California Edison 
Southern Indiana Gas & El 
Tampa Electric. 

Tennessee Electric Power. . 
Texas Power & Lignt 
United Lignt & Power*.... 
Utah Power & Light 6 
Virginia Electric & Power. . 15, 316, 566 


* Nine months ended Sept. 30. 
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Construction Contracts 
Ahead of Last Year 


Heavy:Gain Is in construction Other 
Than of Buildings—Total Lettings 
are 5 Per Cent Greater Than for 
Same Period Last Year 


HE value of engineering construc- 
tion contracts awarded in_ the 
United States during October was 5 
per cent greater than the total of let- 
tings for the corresponding month last 
year, according to the Engineering 
News-Record statistics. Costs, more- 
over, are at least 4 per cent below lev- 
els of a year ago. The total contract 
value for the first ten months this 
year is more than $200,000,000 ahead 
of the same period in 1926. A compari- 
son of weekly lettings with those of 
September, 1927, shows a decline of 
2.1 per cent in the October rate. This 
is close to the normal decline of 2.7 
per cent for any October, compared 
with the month preceding, as deter- 
mined by a study of seasonal varia- 
tions over a period of fourteen years— 
1913 to 1926. The figures shown in 
the accompanying table are based on a 
minimum for each, class, as follows: 
Waterworks and excavation, drainage, 
irrigation, levee, river and_ harbor, 
preiects, $15,000; other public works, 
$25,000; industrial buildings, $40,000; 
commercial, educational, institutional. 
religious and other buildings, $150,000. 
Public work in October, 1927, rep- 
resented 46 per cent of the total value 
of contracts for that month, as against 
35 per cent for the same period of last 
year. The gain in amount of public 
work awarded is significant in that 
the chief danger of overbuilding lies in 
the direction of privately owned struc- 
tures, residences particularly. Pri- 
vately owned commercial _ building 
awards ($150,000 and over) for the 
period Jan. 1 to Nov. 1, 1927, total 
$1,125,912,000, as against $1,085,485,- 
000 for the same month in 1926, a gain 
of $40,427,000. Public building awards 


($150,000 and up) for the ten months 
this year total $196,459,000, compared 
with $176,783,000 for the correspond- 
ing period last year, an _ increase 
of $19,676,000. Industrial building 
awards ($40,000 and over) amount 
to $228,336,000 for the period Jan. 1 
to Nov. 1, 1927, against $258,507,000 
for the corresponding months in 1926, 
a loss of $30,171,000. Construction 
other than buildings reached a total 
contract value of $1,067,893,000 for the 
first ten months of this year, as com- 
pared with $894,587,000 for the same 
part of 1926, a gain of $173,306,000. 
The foregoing figures show a gain of 
over $40,000,000 in commercial build- 
ings, in contrast with a loss of more 
than $30,000,000 in industrial work. 

While the volume of industrial con- 
tract letting indicates a lack of further 
plant expansion, it also draws attention 
to a comparison of present conditions 
with those of the panic year of 1907. 
Twenty, years ago inflation existed 
mainly in industrial building and the 
stock market. Today it takes the 
purely financial forms—stocks, bonds, 
investment securities and real estate 
mortgage holdings. 

The construction volume index num- 
ber is 269 for the month of October 
and 228 for the whole of 1926, as 
against 100 for 1913. This means that 
the actual volume of contract letting in 
1926 (not the mere money value of 
the contracts let that year) is 128 per 
cent above the volume for 1913. The 
monthly volume number, 269 for Octo- 
ber, 1927, indicates the rate at which 
contracts are being let as compared 
with 1913 awards. 


Electric Industrial Trucks 
and Tractors 


September shipments of electric in- 
dustrial trucks and tractors, as reported 
to the Department of Commerce by the 
nine leading manufacturers in the in- 
dustry, were 79 as compared with 92 
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SHIPMENTS OF ELECTRIC INDUSTRIAL 
TRUCKS AND TRACTORS 


—— Domestice———. 
All Other 

1926 Tractors Types Exports 
Me hao oo ona 21 86 4 
ae 15 % 5 
OS ee 1 128 8 
EE os coe on a xi ; 17 90 4 
May.. ye See 12 87 9 
June... Eee 21 104 19 
pS Re Se oe 15 95 1 
MORE 5.02 oe 14 81 2 
September 10 82 5 

Total nine months 136 849 57 
October Ay 18 97 17 
November ‘ 18 86 19 
ee 18 95 5 

Total (year)....... 190 1,127 98 

1927 
January 6 67 17 
February 11 120 7 
March ae Say 10 96 10 
April a es 12 89 - 
May a acu aad 19 77 10 
June ; 20 97 23 
July 12 73 5 
August 3 *87 2 
September 8 66 5 

Total (nine months) 101 772 83 








in the month of August and 97 in the 
month of September, 1926. The accom- 
panying table gives the shipments for 
the years 1926 and 1927 up to and in- 
cluding September. 





Mining Congress Appoints 
Mine Power Committee 


The American Mining Congress has 
organized within its national standard- 
ization division a committee on under- 
ground power transmission and power 
equipment for metal mines, with F. L. 
Stone of the General Electric Company 
as chairman. It is planned to use the 
standard on underground power trans- 
mission and power equipment previously 
adopted for coal mines as a guide in 
compiling rules and regulations for 
metal mines. The committee will meet 
in Washington in December at the 
time of the annual convention of the 
American Mining Congress. The 
other members of the committee, all 


























Fates of C Contracts fae in fd ‘Cacaa States pane Ciuadi ae Cadden 1927 
(Thousands of dollars—000 omitted) 
New Middle Middie West of United Jan. 

England Atlantic South West Mississippi Far West States Nov. 1, " .| Canada 

Waters works. . ary sa $66 $381 $674 $850 $659 $337 $2,997 $47,334 $94 
| Re Gee RE OOe e: ae 97 851 557 9,267 3,144 969 14,885 102,210 246 
ee ee oy ; 136 10,911 2,860 1,393 1,226 954 17,480 119,651 3,147 
Excavations, dr: jaineae, ete 519 115 355 483 170 864 2,506 39,349 1,206 
Streets and roads... . 1,170 10,975 5,204 9,361 12,317 7,491 46,518 456,578 83 
Indusirial buildings. Ghee 1,918 10,444 3,744 4,567 2,287 7,759 30,719 228,336 11,500 
Commercial buildings.............. 5,169 39,316 7,442 27,072 10,922 16,994 106,915 1,322,371 8,764 
ederal government saserciaty teks aan 21 2,219 936 169 383 2,355 6,083 f° 2.2 err. 
MERE. oo i occ ce ce Bees 264 2,273 222 100 15,453 1,573 23,885 259,271 4,755 
Smtober, $0Ni ck. ogc vusccddesses 9,360 81,485 21,994 53.262 46,591 39,296 See E .acéRasted 29,795 
ptember, 1927.........-..-.--. 25,720 72,966 34,326 *97,731 54,184 36,712 a ik. Al Bee 12,122 
ee ree ore 14,028 74,974 16,035 77,017 18,358 38,432 yl = peer 5,291 
Jan. | to Nov. \, REE 197,589 778,686 207,624 647,601 442,655 324,446 $2,618,600 $2,618,600 118,332 
Jan. | to Nov. 1, 1926.. Be Ap Yen! 203,318 737,968 242,660 610,059 357, 240 l 264,117 2,415,362 1,415,362 100,387 
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* Revised figures. 
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of whom are engineers, are Allen C. 
Butterworth, Pickands-Mather & Com- 
pany, Duluth ; C. W. Corfield, Utah 
Copper Company, Garfield; Carl Fich- 
tel, Calumet & Hecla Consolidated 
Copper Company, Calumet, Mich.; 
E. W. Fredell, United Verde Copper 
Company, Jerome, Ariz.; F. W. 
Gilbert, McIntyre Porcupine Mines, 
Ltd., Schumacher, Ontario, Canada; 


C. H. Matthews and Herbert Speight, 
Westinghouse Electric & Manufacturing 
Company, Pittsburgh; F. C. Stanford, 
Cleveland-Cliffs Irons Company, Ish- 
peming, Mich.; A. N. Voss, Inspiration 
Consolidated Copper Company, Inspi- 
ration, Ariz.; Arvid Wickstrom, M. A. 
Hanna & Company, Duluth, and C. D. 
Woodward, Anaconda Copper Mining 
Company, Butte, Mont. 
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WIDE range of equipment is 
Afte ordered in the Southeast 

and on the Pacific Coast. No 
particular industry seems uppermost on 
the Coast, but utility buying seems 
more prominent in the Southeast, 
where industries have apparently 
slowed up slightly. In both sections 
orders include poles, pole-line hard- 
ware, insulators, wire, cable and 
switches. Turbines, labor - saving 
equipment and lighting equipment add 
to the list in the Southeast, and ele- 
vator accessories on the Coast. Motor 
sales continue active in the Northwest, 
two orders involving 60 and 30 motors 
of 350 hp. and less and 25 hp. and less 
respectively. Two hydro - electric 
plants, estimated to cost $3,500,000, are 
to be started shortly. Around New 
York there are paper-mill expansions 
and improvements in sales of switch- 
boards, regulators and meters. There 
is a good call for wiring and insulation. 
Sizable contracts are anticipated with 
the turn of the year. New England 
business is spotty. Small-motor sales 
are good. It is expected that the flood 
will increase calls for line hardware, 
poles and wires. Business continues to 
improve in the Middle West. Some 
large utility orders have been placed 
for towers, line hardware, cable and 
insulators. 


Copper Buying Continues 
to Feature Metal Markets 


Copper is more buoyant than for 
many months, and large sales at ad- 
vancing prices are the feature of the 
non-ferrous metal markets. Zine con- 
tinues to show weakness, and lead is 
only moderately active. Both domestic 
and foreign buying of copper have been 
excellent during the week ended Nov. 9, 
and prices are better. The past week 
not only follows a very good one, but 








NEW YORK METAL MARKET PRICES 





Nov. 2, 1927 Nov. 9, 1927 


Cents per Cents per 

Pound Pound 
Copper, electrolytic. ...... 13} 13? 
Lead, Am. 8S. & R. price... . 6} 6} 
Antimony. . Ter it 103 
Nickel, ingot.. er 35 35 
COIR 8) OR Se 2 b.00 6.10 5.95 
Pe ee 56] 56} 
Aluminum, 99 per ce 25 25 


Base copper price * ag 9, 1927, 154 cents. 
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is the third in the last four in which 
sales have been excellent. Some 134- 
cent copper remained in the market on 
Thursday, but since then only a few 
small sales were made under 13% cents, 
and these were offset by occasional lots 
which brought a little more. Most of 
the producers are asking 13.50 cents to- 
day, but business has been slim indeed. 
A large proportion of the buying was 
by wire-drawing companies. 

Though the principal sellers of lead 
have made no change in their quota- 
tions, which remain at 6.25 cents in 
New York and 6 cents, St. Louis, these 
prices have been shaded to some extent 
and the market cannot be called firm. 
In the Middle West dealers have sold 
as low as 5.975 cents. The principal 
unsteadying influence is the weakness 
in London. Should the London price 
break below £20, it seems likely that 
lower prices would be seen here. 


Motor Sales and Hydro 
Projects in Northwest 


Activity in motor and apparatus sales 
continues in Seattle and the Puget 
Sound section, with several orders of 
consequence reported last week and 
more in immediate prospect. Among 
the orders recorded were 60 motors from 
350 hp. down to 5 hp. for a hemlock 
mill in Tacoma, 30 motors from 25 hp. 
down for sawmill and allied industrial 
plants, a 200-hp. motor and pump for 
Spokane and about 50 various sizes to 
dealers. Contracts will be placed this 
week for furnishing 80 motors and 
pumps from 300 hp. down, totaling 
about $80,000, for Washington pulp and 
paper mills in Port Townsend and Ho- 
quiam. Olympia wants bids until Nov. 
29 for a fire-alarm switchboard motor- 
generator set, batteries and equipment. 
An ordinance ordering construction of 
a two-million-dollar masonry dam of 
Ambursen type on the Skagit River has 
been passed by Seattle City Council. 
The Hamma Hamma Power & Paper 
Company of Olympia plans the ex- 
penditure of $1,500,000 on a 19,000-hp. 
hydro-electric development in Mason 
County near Eldon. The City Council 
of Eugene, Ore., has preliminary sur- 
veys under way for a hydro-electric 
plant on the McKenzie River, to cost 
close to $2,000,000, with transmission 
lines. 








Breakers, Poles and Meters 
Active in Southeast 


The most important order placed 
during the past week in the Southeast 
was for a 50,000-kw. turbine by an 
Alabama company. A  fifty-thousand- 
dollar high-tension switch order from 
this same company is in immediate 
prospect. The next order in size was 
for a 12,000-kw. generator. for a Geor- 
gia company. Another company in 
that state ordered oil circuit breakers 
totaling $25,000. Pole orders continue 
satisfactory, one company ordering last 
week $7,500 worth of creosoted pine 
poles, while another company pur- 
chased poles amounting to $6,200. 
Another central-station purchase cov- 
ered $9,200 worth of suspension and 
pin-type insulators. Wire purchases 
are reasonably good, though few of the 
orders are very large in size. One 
company ordered last week fiber con- 
duit totaling $6,500 and stranded cop- 
per amounting to $6,400. The volume 
of small orders for meters and small 
transformers is very good indeed, with 
a particularly brisk demand for house- 
type meters in middle Georgia. 

A fair number of inquiries are re- 
ported from industrials for motor and 
control equipment, though there seems 
to be some decrease in this line. A 
Georgia mill ordered last week $8,000 
worth of textile motor and control 
equipment for an addition to plant, 
while another smaller plant purchased 
inside-wiring materials totaling some- 
thing over $1,000. Merchandising ac- 
tivities of central stations are sustain- 


ing the movement of labor-saving 
devices and lighting equipment. One 
company recently closed a _ 60-watt 


lamp campaign in which 92,000 lamps 
were sold in five weeks, and the same 
company sold 1,615 commercial light- 
ing units in a two-weeks’ campaign. 
Radio sales are excellent, one jobber in 
Atlanta shipping out last week receiv- 
ing sets totaling in value about $15,000. 
Among construction projects are the 
following: The Dupont company’s 
textile mill in Nashville, Tenn., is con- 
templating improvements and additions 
to plant which will involve expendi- 
tures of $4,000,000. The stockholders 
of the Appleton company have author- 
ized the directors to expend $780,000 
to move a part of the mill machinery 
from Lowell, Mass., to Anderson, 
S. C. The Georgia Power Company 
has purchased the Waynesboro munic- 
ipal system, connection of which to the 
power company’s system will involve 
the construction of approximately 20 
miles of 44,000-volt line and a 450-kva. 
transformer substation. Connection of 
the Bartow system (also purchased) 
to the company system will call 
for the construction of 5 miles of 
6,600-volt line and a 150-kva. sub- 
station. The Blake Coal & Ice 
Company, Columbus, Ga., plans con- 
struction of an electrically operated 
ice-manufacturing plant at Phenix 
City, Ala., to cost close to $27,000, 
with equipment. The Harry 


Electrical W orld — Vol.90, No.20 





























ie 


Miami, Fla., 


Organization, 
which is planning a cold-storage plant, 
desires to get in touch with manufac- 


Brown 


turers of equipment. The Brown & 
Williamson Tobacco Corporation, 
Winston-Salem, N. C., will install elec- 
tric power equipment in its proposed 
four-hundred-thousand-dollar factory at 
Louisville, Ky. The City Council of 
Blue Mountain, Miss., contemplates 
construction of a municipal electric 
light and power plant. The Mississippi 
Power & Light Company, Jackson, 
plans to rebuild the portion of its sta- 
tion at Tchula, Miss., recently de- 
stroyed by fire. The Dixie Power & 
Light Company, Louisville, Ky., is re- 
ported to have applied to the Public 
Utilities Commission of Tennessee for 
permission to develop two hydro-elec- 
tric power projects on the Powell 
River, where sites have been selected. 
The Appalachian Power Company, 
Bluefield, W. Va., is negotiating for 
the installation of an ornamental light- 
ing system at Marion, Va. 


Continued Improvement 


in Middle West 


Business in the Middle West con- 
tinues to improve, and even better is 
anticipated. Seasonal activity among 
industrials is noticeable, and although 
some industries are not operating with 
a full force, employment conditions are 
improving. Utility companies are busy 
with construction work and a number 
of interesting purchases were made 
this week as follows: Piping system 
for turbo-generator and appurtenances 
valued at $550,000, 690,000 Ib. of 470,- 
000-cire.mil and 122,000 Ib. of 158,000- 
circ.mil A.C.S.R. cable, 3,700,000 lb. of 
steel suspension towers and equipment, 
20,000 high-tension insulators, trans- 
mission-line hardware valued at $15,- 
000, and 1,184 precase suspension and 
semi-strain tower footings. Several large 
requirements for lead-covered cables and 
cedar poles are out for quotation. Main- 
tenance purchasing is quite heavy. 

Jobbers’ sales continue to improve. 
While the improvement is gradual, it 
is consistent and satisfactory in most 
respects. Cooler weather created an 
insistent demand for early-morning ap- 
pliances such as_ headlight heaters, 
toasters and waffle irons. Vacuum 
cleaners, washing machines and other 
appliances continue to move in good 
volume. Prices remain generally firm. 

Pending construction includes the 
following: The Produce Terminal 
Cold Storage Company, Chicago, is 
preparing plans for a cold-storage and 
refrigerating plant estimated to cost 
$1,250,000. The City Council, Geneva, 
Ill., is asking bids until Nov. 21 for 
a switchboard for the municipal plant. 
The Gas & Electric Power Commis- 
sion, Austin, Minn., has filed plans for 
the construction of a municipal plant 
to cost about $60,000. The Cloquet 
Lumber Company, Cloquet, Minn., will 
soon begin a power house estimated to 
cost $45,000. The City Council, Day- 
ton, Ohio, will soon begin the erection 
of a central station for the municipal 


fire-alarm and _police-signal 
estimated to cost about $50,000. 

Manufacturers report business in the 
stock lines of motors, transformers 
and switching apparatus to be slightly 
improved during last week over the 
previous period. Two contracts in- 
volving $11,000 were closed for sub- 
stations for a distributing company 
operating in Missouri and Arkansas; 
an order for three 1,000-kva. trans- 
formers was obtained from the south- 


system, 


western part of this district. Three 
contracts are reported for electric 
signs, amounting to $4,000. While 


most of the larger building contracts 
have been completed, there are still a 
great number of old buildings being 
altered, and in most of them entirely 
new wiring installation. This has cre- 
ated an unusual demand for construction 
materials and electrical workers. 

Construction activities include the 
following: The City Council of Lam- 
bert, Okla., has arranged a bond issue 
of $25,000 for the; construction of a 
transmission line to Cherokee. The 
City Council of Strong, Okla., is ar- 
ranging for bond issue of about 
$25,000, for construction of transmis- 
sion line from Hammon, Okla. The 
West Texas Utilities Company, Abi- 
lene, is preparing for extensions and 
improvements to the steam station at 
San Angelo. The City Council of Fort 
Worth, Tex., is considering installation 
of an. ornamental lighting system to 
cost about $10,000. 


Varied and Highly Special 
Orders from Pacific Coast 


Varied orders from industrial plants, 
some of them highly special, have fea- 
tured the past week on the Pacific 
Coast. They include five 100-hp. com- 
pressor-drive motors valued at $6,000 
for tunnel construction on the Hetch 
Hetchy water project; an assortment 
of 374-kva. transformers, 25-hp. motors 
and lightning arresters valued at $4,500 
for a lumber company in the Shasta 
district; a 300 hp. motor and acces- 
sories, value $8,500, for a construction 
company in the River Delta district, 
and motors, motor-generator sets and 
elevator accessories, valued at $21,000, 
for a San Francisco office building. 
Another elevator service inquiry covers 
$1,500 worth of No. 16 and No. 18 
rubber-covered wire. Still another 
order covers $2,500 worth of No. 16 
and No. 18 braided cable for fur- 
nace use. 

The Pacific Gas & Electric Company 
is in the market for approximately 70,- 
000 Ib. of pole-line hardware, compris- 
ing 20,000 pole steps, 35,000 assorted 
lag screws and 40,000 assorted machine 
bolts. The Great Western Power Com- 
pany is asking for prices on various 
thousand-dollar lots of poles for de- 
livery around its system. Another 
power bid covers one carload of four- 
duct clay conduit. A can company 
desires $1,500 worth of rubber-covered 
wire and $1,000 worth of steel reflec- 
tors, an iron factory $1,700 of No. 8 
parkway cable, and a steel plant $2,500 
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of rigid iron conduit. A short 11,000- 
volt power line requiring about $2,500 
worth of line material is projected near 
Reno, Nev. The city of Los Angeles 
has purchased another car lot of 7,500- 
volt line switches, valued at about 
$12,000. 

Projected construction: The Arizona 
Electric & Power Company, Flagstaff, 
Ariz., will soon begin a steam power 
plant at Winslow, Ariz. The Board of 
City Trustees, Alhambra, Cal., is ar- 
ranging an ordinance for installation of 
an ornamental lighting system. The 
Board of City Trustees, Brawley, Cal., 
is considering the installation of a 
municipal electric light and power 
plant. The Board of County Super- 
visors, Los Angeles, is asking bids until 
Nov. 21 for additional equipment for a 
steam power plant. The City Council, 
Sacramento, Cal., plans the installation 
of an ornamental lighting system in- 
volving about 80 two-lamp standards 
and 62 single-lamp standards, with un- 
derground conduit system. The Board 
of City Trustees, San Jose, Cal., plans 
the installation of ornamental lighting 
system requiring about 36 castiron 
duplex standards, with underground 
conduit system. The City Council, Las 
Cruces, N. M., is arranging for im- 
proved street lighting. 


New England Business 
Is Diversified and Spotty 


Business conditions during the past 
week in New England were rather 
spotty. No orders of large equipment 
were reported, but small-motor sales 
were good, with orders totaling over 
$40,000. Power apparatus, appliances, 
small transformers, and switchboards 
were in good demand, manufacturers 
of the last two products reporting fair 
business ahead. An order for a forty- 
fivesthousand-dollar 2,700-loaf bake 
oven was recently placed in Portland, 
Me. Outdoor electric sign business is 
good, with a trend toward larger dis- 
play; orders are 25 per cent over last 
year. Prospects for business are en- 
hanced by flood conditions, which will 
reflect sales in line hardware, poles 
and wire for reconstruction. Con- 
tracts for wiring the second largest 
office building in New England will be 
placed soon. The Connecticut Light 
& Power Company plans the construc- 
tion of a 10-mile transmission line 
through Woodbridge, Cheshire and 
Meriden. 


Paper-Mill Orders Feature 
Eastern Trade 


The expansion program of several 
Eastern paper mills has developed an 
encouraging call in the New York dis- 
trict for waterwheel generators to be 
available for early deliveries. There is 
also marked improvement in commit- 
ments for switchboards, regulators, 
meters and general supplies from this 
and other industries. 

Several promising orders for heavy 
electrical equipment are expected to 
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mature at an early date, according to 
one of the leading producers of prime 
movers and allied machinery.  In- 
quiries for quotations are the bright 


spot in the situation, for immediate 
orders are in the minority. The same 
manufacturer says that his October 


business was slightly below that for 
the corresponding month of a year ago. 
The present call for general electrical 
apparatus is light, and prospects for 
prompt revival are not pronounced. 
Small power transformers constituted 


another lagging element of current 
transactions. 
One large manufacturer contends 


that any criticism of this year’s busi- 
ness are the result of a mental com- 
parison with 1926—an_ exceptionally 
good business year. He declares fur- 
ther that the majority of existing com- 
plaints are not warranted, since 1927, 
as a whole, is showing a good average. 
With the turn of the year sizable con- 
tracts are expected. 

The Philadelphia territory shows lit- 
tle change. Bookings are fairly satis- 
factory and there is a good call for 
wiring, insulation materials and_ kin- 
dred — supplies. Inquiries for line 
equipment are improving and heavy 


transactions are anticipated shortly. 
The Westinghouse Electric & Manu- 
facturing Company will build a 35,- 
000-kw. turbo-generator unit for a new 
station at Beaumont, Tex. 

Current construction activities in the 
Eastern territory include the follow- 
ing: The Federal Light & Power 
Company, New York, is projecting 
plans for a power plant at Dawson, 
N. M., and transmission lines to Raton, 
Las Vegas and Springer, at a total 
cost of about $100,000. The Buffalo 
General Electric Companv will add a 
75,000-kw. turbo-generator to its 
Charles R. Huntley station, the unit to 
be built by the General Electric Com- 
pany. The Signal Corps Procurement 
District, Governors Island, N. Y., is 
asking bids until Nov. 22 for twisted- 
pair field wire in lots of 500 to 2,500 
miles, as per Circular 23; also for 25 
dynamotor armatures, Circular 25. 
The J. A. Zurn Manufacturing Com- 
pany, Erie, Pa., will install electric 
power equipment in its proposed new 
plant, estimated to cost $300,000. The 
H. J. Heinz Company will electrify its 
proposed million-dollar factgry at Ber- 
keley, Cal., and bids will be asked at an 
early date. 
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Prettyman & Sons Finish Large 
Wood-Preserving Plant 


The major portion of a modern wood- 
preserving plant has recently been com- 
pleted by J. F. Prettyman & Sons, 
Charleston, S. C. The plant is built on 
a site containing 48 acres north of the 
city limits extending from the King 
Street Extension to the Ashley River. 
There are two main buildings and two 
others will be erected soon. The yard 
equipment consists of twenty main-line 
tracks and four storage tanks having a 
total capacity of more than 2,000,000 
gal. are provided. Besides having a 
stone wharf where various material in- 
cluding creosote oil can be received and 
shipped, the company has direct connec- 
tions with three railroads serving 
Charleston. The company owns 60,000 
acres of timber land and operates its 
own sawmills. 


United Chromium Elects 
Officers 


The first meeting of the board of 
directors of United Chromium, Inc., 
was held in New York City on Oct. 5. 
The following officers were elected: 
Frederick S. Wheeler, chairman of the 
board of directors; F. H. Hirschland, 
president; Andrew E. Baldwin, vice- 
president; John T. Pratt, Jr., secretary; 
F. M. Becket, treasurer, and W. H. 
Billings, assistant treasurer. Committees 
on research, patents and protection of 
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patents were appointed by the president 
and an extensive plan for continued 
research and experimental work was 
outlined and approved by the board. 
For the present the offices of the 
United Chromium, Inc., will be at 30 
East Forty-second Street, New York 
City. 


Miller Company Consolidation 
Brings Staff Changes 


The consolidation of subsidiaries of 
the Miller Company, Meriden, Conn., 
manufacturer of lighting fixtures, and 
the purchase of the Monowatt Corpora- 
tion of New York City, as announced 
in the Sept. 24 issue of the ELECTRICAL 
Wor p, has resulted in the following 
organization changes: Michael Schwarz, 
formerly president of the Miller Com- 
pany, has been made chairman of the 
executive committee, controlling all the 
companies and W. F. Minor, formerly 
assistant manager of the Miller Com- 
pany, has been made general manager of 
that company. Other changes include 
the promotion of J. W. Maskell from 
assistant secretary to become secretary 
of the Miller Company; the promotion 
of Hewitt Warburton, formerly secre- 
tary of the Miller Company, to the 
treasurership of the Connecticut Molded 
Products Corporation; the election of 
I. B. Miller as treasurer of the Miller 
Company and of the New England Metal 
Products Corporation; the election of H. 
J. Tait and Tyler Clark as vice-presi- 
dents of the New England Metal Prod- 


ucts Corporation, and of H. L. Dyson 
as assistant secretary of the Miller 
Company. 





Tue Epison Exectric APPLIANCE 
Company, Inc., 5600 West Taylor 
Street, Chicago, has issued a new price 
list of its ranges and water heaters effec- 
tive since Oct. 10. 


Tue CrLark MANUFACTURING Com- 
PANY, 427 North Thirteenth Street, 
Philadelphia, has placed on the market 
the “Sta-Hot” electric unit, which is 
threaded to fit any standard hot-water 
bottle and will keep the water hot by 
connecting the unit to the electric cir- 
cuit. 


Tue WeLsBACH COMPANY announces 
the appointment of William R. M. 
Very as sales promotion manager of 
the refrigeration division. 


Tue Rottway BEARINGS Company, 
Inc., Syracuse, N. Y., announces the 
opening of a sales office at 956 Leader 
Building, Cleveland, with R. D. Faris 
as district representative. 

THe Detta’ ELectric Company, 
Marion, Ind., announces the ‘Little 
Chef” electric stove, which is a 110- 
volt, 450 watt unit. 


THE Dry QUENCHING EQUIPMENT 
CorPORATION, a new subsidiary of the 
International Combustion Engineering 
Corporation, 200 Madison Avenue, New 
York, organized to exploit the recently 
acquired American rights to patents 
covering the Sulzer System for dry- 
quenching coke, announces that Walter 
Sennhauser, formerly mechanical engi- 
neer for Sulzer Brothers, Ltd., Winter- 
thur, Switzerland, has assumed his new 
duties as chief engineer. 


Tue Hirt Crutcu Macuine & 
Founpry Company, Cleveland, an- 
nounces the opening of a metropolitan 
district office at Room 528, 30 Church 
Street, New York City, in charge of 
Charles C. Phelps. 


Tue Reynoips ELectric Company, 
2650 West Congress Street, Chicago, 
has forwarded a circular to electric 
sign manufacturers calling attention to 
the possibilities of sign maintenance 
and flasher and color-hood rentals. In- 
closed with the circular are specimens 
of a maintenance as well as a flasher 
rental contract. 


THE GRAYBAR ELEctTRIC COMPANY, 
New York City, announces the opening 
of two new distributing houses, one in 
Flint, Mich., and the other in Roch- 
ester, N. Y. For over half a century 
these cities were previously served 
through adjacent distributing centers. 
J. A. Royce is sales manager in Roch- 
ester and H. W. Tincher sales manager 
in Flint. 


THE BREUER ELEcTRIC MANUFACTUR- 
ING Company, 844 Blackhawk Street, 
Chicago, has placed on the market the 
ball-bearing “Tornado” portable elec- 
tric blower No. 6 for blowing dust out 
of machinery. The unit is fitted with 
a 4-hp. motor and may be readily con- 
verted into a suction cleaner. 
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New Equipment Available 
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Indicator for Load Dispatcher 
Switchboard 


A semaphore-type indicator primarily 
designed to be installed on a load dis- 
patcher’s switchboard for repeating the 
position of various switches on the sys- 
tem is being marketed by R. W. Cramer 
& Company, Inc., 136 Liberty Street, 


& 

















THE THREE INDICATIONS OF THIS SEMA- 
PHORE TYPE INDICATOR SHOWN 
DIAGRAM MATICALLY 





SMALL-TYPE SEMAPHORE INDICATOR, AP- 
PROXIMATELY HALF SIZE, SHOWING 
FRONT AND REAR VIEWS 


New York. Movement of the semaphore 
is obtained through either of two electro- 
magnets. Energizing either of these 
coils will cause the semaphore to move 
in either direction from its de-energized 
position through an angle of 45 deg., 
making the angular distance between 
energized positions 90 deg. The three 
indications given by the indicator there- 
fore would be (1) switch closed, (2) 
switch open and (3) switch or its indi- 
cation in trouble, as shown in the one- 
line diagram. 

The indicator operates normally on 
from 12 volts to 14 volts direct current, 
although it may be obtained to operate 
on higher voltages of alternating or 
direct current. The load per coil is 1 
Watt, and the coils are designed for con- 
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tinuous service. The semaphore is 
restored to its de-energized (middle) 
position by means of a hair spring be- 
hind the dial face. 

The company claims for these indi- 
cators that they occupy less space than 
lamps and require less power to operate 
than lamps, that one indicator replaces 
two lamps, there are no filaments to 
burn out, the indicator shows actual 
switch position graphically, and the 
indicator facilitates supervision and 
eliminates optical errors. These indi- 
cators are made in two sizes, their di- 
mensions being: Length, 24 in. ; diameter 
of the barrels, 14 in.; dial of smaller, 
14 in. diameter; dial of larger, 24 in. 
They are designed for flush installation 
on switchboard panels with the control 
wire terminals, of which there are three, 
in the rear. 


Insulated Wire Stripper 


An improved electric motor-driven in- 
sulated-wire stripper has been placed on 
the market by the France Manufactur- 
ing Company, 10325 Berea Road, Cleve- 
land. The machine is driven by a $-hp. 
motor, it is easily adjusted to strip vari- 
ous sizes of wire with different forms 
of insulation, and it is designed to re- 
move the ends of insulated wire all ready 
for soldering or terminal connections. 
An adjustable stop allows the wire to 
be stripped to the correct length. The 
operation of the machine, which is de- 
signed to strip insulated wire at a high 
production rate, is said to be very simple 
and easily accomplished. 





Variable-Speed Transmission 


A variable-speed transmission has 
been placed on tlic market by the Dris- 
coll Transmission Corporation, 416 
West Thirty-third Street, New York 
City. The moving parts of the unit run 
in a bath of oil and are entirely inclosed. 
It consists of two main shafts, the driv- 
ing or crankshaft and the driven or 
output shaft. From the crankshaft are 
two connecting rods which operate two 
quick -acting gripping mecharisms 
mounted on the driven shaft. These 
work alternately, so that as one is com- 
ing forward with a load (delivering 
torque) the other is returning to get 
ready for a working stroke. A simple 
but effective control system regulates 
the travel of these gripping devices, and 
the speed of the driven shaft is governed 
accordingly. The manufacturer claims 
that the device has been tested under all 
conditions and is absolutely positive in 
all speeds. It is said that there is little 
friction in the apparatus, that all parts 
are properly heat-treated and, operating 
in a bath of oil, should give long serv- 
ice. Changes in speed from zero to 
maximum are accomplished throughout 
the whole range without any abrupt 
changes. The change in speed is accom- 
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plished through a control handle which 
can be placed in any position for con- 
venient operation. 


Fully Inclosed Motor 


A fully inclosed, fan-cooled induction 
motor with ball bearings, provided for 
operation on two-phase and three-phase 
alternating-current circuits, has been 
placed on the market by the Reliance 
Electric & Engineering Company, Ivan- 
hoe Road, Cleveland. The motor is 
known as the type “AA.” It is essen- 
tially a fully inclosed motor with a blast 
of air blown over the surface from each 
end of the motor. Internal fans are 
used to circulate the air around the coil 
heads, where a large part of the heat is 
generated. The internal heat is thus 
transmitted to radiating bonnets which 
surround the coil heads and seal the 
motor against the entrance of dirt. 

The outside blast of air is produced 
by large radial fans at each end of the 
motor shaft. The external fans are sur- 
rounded and protected by a standard 








| 
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BALL-BEARING, FULLY INCLOSED, FAN-COOLED 
INDUCTION MOTOR 


bearing bracket such as is used on an 
ordinary induction motor. These brac- 
kets can be seen in the illustration. 

The external appearance and the 
mounting and limiting dimensions are 
the same as those for a standard in- 
duction motor of the same frame size. 
The manufacturer claims that the elec- 
trical and operating characteristics are 
exactly the same as those of open motors 
and that the increase in friction and 
windage losses due to the external fans 
is negligible. 


Meter Switches 


A line of meter switches designed to 
be used with either two-wire or three- 
wire service and with one, two or four 
branch circuits has been placed on the 
market by the Killark Electric Manu- 
facturing Company, 3940 Easton Ave- 
nue, St. Louis. These switches are 
made in fourteen different types. They 
are designed to fit directly under the 
meter and can be sealed or locked by the 
power company. The main switch can 
be thrown in the off position and the 
branch circuit fuses reached by the 
householder without breaking the seal 
on the box. 
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Electrical 


Patents 
Announced by U.S. Patent Office 





(Issued Oct. 18, 1927) 


1,645,905. ELgectTrRic SWITCH OR CIRCUIT 
BRPAKER; R. W. Gregory, Hexham-on- 
Tyne, and L. C. Grant, Heaton, New- 
castle-upon-Tyne, England. App. filed 
Dec. 21, 1926. Arcing contacts. 

, 1,645,927. CHROMIUM PLATING; H. C. 
Pierce, Indianapolis, Ind. App. filed 
March 5, 1926. 

1,645,937. TRANSMISSION SysTEM; J. Sle- 
pian, Wilkinsburg, Pa. App. filed March 
17, 1924. For the transmission of power 
at high voltages over long distances. 

1,645,950. \LECTRICAL RECEPTACLE; F. J. 

aT don N. Y. App. filed Aug. 


13, 1925. 
1,645,952. CANDLE PuLL Socket; H. Hub- 
~~ Bridgeport, Conn. App. filed May 
1,645,957. EXTENSION CONNECTER; P. Lau- 
ter, New York, N. Y. App. filed Aug. 
10, 1925. 
1,645,958. ‘TRANSFORMER FOR OPEN AND 
CLosED SIGNAL Systems; W. F. Leather, 
Chicago, Ill. App. filed Oct. 21, 1926. 
1,645,966. Arc LAMP; L. Patterson, 
Bogota, N. J. App. filed March 16, 1922. 
Means for extinguishing the arc and stop- 
ping its operating mechanism when one 
or both of the electrodes has stopped 
feeding. 
1,646,002. Purit Socxer; B. C. Webster, 
Jackson, Mich. App. filed May 4, 1926. 
kt 028.' Evecrric SaFreTry APPARATUS: 
D. Lewis, Yonkers, N. Y., and A. 
Pinte, New York, N. Y. App. filed Aug. 
27, 1923. Protective apparatus for poly- 
phase alternating-currentt electric sys- 


tems. 

1,646,029. ELECTROMAGNETIC SwitcH: D. 
lL. Lingquist, Hartsdale; N. Y., and D. Cc. 
Larson, Yonkers, N. Y. App. filed Feb. 


3, 1925. 

1,646,037. EwecTricaL CoNNECTER; G. J. 

Meuer, Milwaukee, Wis. App. filea Feb. 
Separable devices having co- 
operayee contacts. 

1,646,038. SrraiIn RRBLIEF FOR THE TER- 
MINAL CONNECTIONS OF ELpcTRIOAL Dp- 
vices; W. W. _ New York, N. Y. 
App. filed June 29, 1922. 

1,646,048. AUTOMATIC ‘REGULATING APPA- 
RATUS FOR ELECTRIC FURNACES; E. Wirz, 
aan. Switzerland. App. filed April 21, 


1925. 
1,646,058. Evectrric Furnace; F. A. Fitz- 
Gerald, Niagara Falls, N. Y. Resistance 


type. 

1,646,066. ‘TRANSFORMING MACHINE WITH 
SYMMETRICALLY SUBDIVIDED FLUX FOR 
THE CONTROL OF TRACTION MOTORS OR 
THE a S. D. Riccia, Brussels, Bel- 
gium. age. filed June 25, 1924 

1,646,080. Limit SwitcH; C. H. Beckwith, 
Geneva, Ill. App. filed July 22, 1926. 

1,646,171. Moror CONTROLLER; E. 
Seeger, Milwaukee, Wis. App. filed Aug. 
30, 1924. Push-button- operated type. 
For automatically bringing the motor to 
a selected speed from any higher speed 
by operation of the push-button corre- 
sponding to such selected speed. 

1,646,189. AwuTomaTic RELEASING SWITCH: 
A. R. Curtis, Cleveland, Ohio. App. filed 


Dec. 28, 1923. 

1,646,211. DyYNAMO-ELECTRIC 
M. ‘ Norris, Fort Wayne, 
filed April 5, 1926. 
mutator-type machines; 
device. 

1,646,215. AwvuToMATIC SWITCHING EQuIpP- 
MENT: C. W. Place, La Grange, Ill. App. 
filed Sept. 15, 1922. Arranged to con- 
trol the connection between a plurality 
of sources of current and a distribution 
system 

Ry 646, 219. ReLay; W. W. Schilling, Scotia, 
N. ©. ADD. filed Nov. 4, 1925. The 
operation of which is not impaired by 
external or stray magnetic _ _" 

1,646,221. ELectric FURNACE; J. Seede, 
Schenectady, N. Y. App. filed a 23, 
1925. Are furnace. 

1,646,223. ELectTro-RESPONSIVE DEVICE; 
P. M. Conrad, Alcoa, Tenn. App. filed 
Feb. 27, 1926. 

1,646,234. ELECTROMAGNETIC APPARATUS; 
F. G. Creed, Crovdon, England. App. 
filed March 6, 1925. Suitable for use as 
a relay, switch, motor or like device. 

1,646,238. E.ecrricaL SoLpERING IRON; W. 
Ensdorf, New York, N. Y. App. filed 
Aug. 11, 1926. 

1,646,240. CONDENSER SWITCHING 


MACHINE; 
Ind. App. 
Single-phase, com- 
short-circuiting 


APPA- 
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RATUS; V. E. Goodwin, Pittsfield Mass. 
App. filed May 12, 1924. For improving 
the power factor of the circuit. 

1,646,255. CLamp; H. J. Muehleman, Ham- 
ilton, Ontario, Canada. App. filed July 
23, 1926 

1,646,258. SteM-FORMING MACHINE; A. 
Raus, Cleveland, Ohio, and E. B. Isaac, 
East Cleveland, Ohio. App. filed Nov. 
12, 1924. For vacuum tubes and similar 
articles. 

1,646,265. PROTECTIVE 
Steinmetz (deceased), late of Schenec- 
tady, N. App. filed July 24, 1924. 
Will operate to isolate a faulty power 
circuit without disturbing the connections 
of the normal circuits in the power sys- 


tem. 
1,646,269. Spemp RecuLator; H. E. Warren, 
Ashland, Mass. App. filed Jan. 4, 1924. 


Syvetem; cC. P. 


(Issued Oct. 25, 1927) 


1,646,400. Exepcrric Moror; E. Getz, 
Morton, Ill. App. filed om 19, 1924. 
Safety overload device for motors used 
in the operation of domestic washing 
machines, dishwashers, ironing machines 
and the like. 

1,646,440. Ewuectric SwitcH; A. J. Ash- 
ford, Kinston, N. C. App. filed June 5, 
1926. Used either as a two- pole or a 
three-pole switch and to make possible 
the operation of the switch without the 
characteristic noise. 

1,646,495. LigHTInec Fixture; E. T. Sam- 
uelson, Chicago, Ill. App. filed March 17, 


1926. 
1,646,498. Exectric HEATING; J. A. Seede, 
Schenectady, N. Y. App. filed Dec. 29, 
1925. Subjects the object to be heated 
to an alternating magnetic field. 
1,646,499. ELecrric Socket; H. Shapiro, 
Brooklyn, N. Y. App. filed Feb. 6, 1925. 
Pull-chain switching means particularly 
adapted to be incorporated in lamp socket 
plug fittings. 
1,646,502. CHoKr CoiL; A. G. Steinmayer, 
Milwaukee, Wis. App. filed Oct. 29, 1924. 
1,646,585. TROLLEY RETRIEVER ; J. W. Hurst, 
Minneapolis, Minn. App. filed March 8, 


1,646,609. Socxer; E. L. Brenk, Cicero, 
Ill. App. filed April 27, 1923. For use 
in panelboards. 

1,646,622. Kwnockx-Out-Typp ELBCTRICAL 
INCLOSING Box; R. K. Mason, Bantam, 
Conn. App. filed July 3, 1925. 

1,646,629. Fuse; E. L. Ogle, Chicago, I. 
App. filed Nov. 10, 1923. Renewable 
type which includes a plurality of fusible 
members. 

1,646,634. ELECTRICAL MEASURING INSTRU- 
MENT; W. F.. Sutherland, Toronto, Onta- 
rio, Canada. App. filed Aug. 28, 1925. 
Kva. meter. 

1,646,660. CaBLE Spice; H. Prince, Buf- 
falo, N. Y. App. April 15, 1924. 

1,646,662. FREQUENCY CHANGER; W. C. 
Roe, Pittsburgh, Pa. App. filed Nov. 22, 
1919. For operating bell-ringing circuits 
and any electroresponsive devices which 
it may be expedient to operate at a 
lower frequency. 

1,646,727. ELecrric WAFFLE Iron; K. Ehr- 
gott, Erie, Pa. App. filed May 2, 1925. 
1,646,735, 1,646,736. ELECTROCHEMICAL 
METHOD OF PREVENTING CORROSION; R. 
Van A. Mills, Sandy Spring, Md. Apps. 
filed July 21 and Nov. 19, 1924. For 
preventing corrosion of well casing, tub- 

ing and like apparatus. 

1,646,739. Houstne: A. M. Alcazar, Brook- 
lyn, N. Y. App. filed Sept. 16, 1922. For 
a meter. 

1,646,746. 
E. J. Carroll, Norwood, Ohio. 
July 3, 1922. 

1,646,797. ELECTRICAL SwitTcH; S. A. Swan- 
son, New York, N. Y. App. filed Aug. 
18, 1925. Snap switch. 

1,646,806. ELecrricaL CONNECTER DEVI 
R. B. Benjamin, Chicago, Il. App. fled 
Feb. 17, 1921. For use with outlet boxes. 

1,646,807. FrxTuRE CONNECTER; R. B. Ben- 
oan. Chicago, Ill. App. filed Aug. 22, 


1,646,808. CEILING CONNECTER DEVICE: R. 
B. Benjamin. Chicago, Ill. App. filed 
Jan. 19, 1922. 

1,646,821, 1,646,822, 1,646,823. REGULATING 
SYSTEM FOR DYNAMO- ELECTRIC MACHINES: 
V. Karapetoff, Ithaca, N. Y. Apps. filed 
Aug. 11, Sept. 3 and Sept. 28, 1925. Volt- 
age regulating means for synchronous 
machines used in connection with high- 
voltage long distance power transmission 
systems. 

1,646,835. AwuTromatTic Cut-Orr For HBAT- 
ING Circuits: O. Pletscher, Jr., Albis- 
rieden, near Zurich, Switzerland. App. 
filed Dec. 4, 1924. For heating apparatus 
such as flatirons. 

1,646,845. Evectrric HeATER; C. L. Wright, 
Chicopee Falls, Mass. App. filed Dec. 12, 
1925. For automobiles. 


ELECTRIC STEAM GENERATOR: 
App. filed 


New Trade Literature 
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LUGS.—Bulletin No. 17 issued by the 
H. B. Sherman Manufacturing Company, 
Battle Creek, Mich., describes and illus- 
poe the “Sherman” heavy-duty soldering 
ugs 

CLOCKS.—The Sangamo Electric Com- 
pany, Springfield, Ill., is distributing a 
catalog describing and ‘illustrating the elec- 
trically wound “Sangamo” clocks. 

MOTOR-GRINDER.—A folder issued by 
the Master Electric Company, Linden and 
Master Avenues, Dayton, hio, describes 
the “Master” motor grinder. An illustra- 
tion showing details of construction of the 
grinder is included. 


TRANSMISSION MACHINERY. — Win- 
field H. Smith, Inc., Springville, N. Y., has 
issued a sixteen-page ircular describing 
the line of light power-transmission ma- 
chinery made by the firm. Illustrations 
are given of speed-reducing = hangers, 
pillow blocks and other equipment for use 
in installations of small capacity. 

INSULATOR PINS.— Book No. 516-H 
issued by the Ohio Brass Company, Mans- 
field, Ohio, describes and illustrates the 
“O-B” lead- tip cross-arm and pole-top steel 
insulator pins. 


POTENTIAL TRANSFORMERS. — The 
Packard Electric Company, Warren, Ohio, 
is distributing a pamphlet showing the 
“Packard” type PD inclosed steel-clad in- 
door dry-type potential transformers. 


WATERWHEEL - DRIVEN GENERA- 
TORS AND INSULATING MATERIALS.— 
The General Electric Company, Schenec- 
tady, N. Y., has issued bulletin GEA-820, 
describing and illustrating its vertical 
waterwheel-driven generators of from 62.5- 
kva. to 3,000-kva. capacities. The company 
is also distributing bulletin GEA-603, 
covering the G-E insulating materials. 

“SHORTFINDER” AND PORTABLD 
ELECTRIC BLOWER.—A pamphlet issued 
by the Ideal Commutator Dresser Company, 
Sycamore, Ill., describes the ‘shortfinder,” 
which quickly locates short circuits in house 
wiring without disturbing fixtures or dis- 
connecting wires. The company is also 
distributing a leaflet covering the “Ideal” 
combination blower and suction device. 

DUREZ.— The General Plastics, Inc., 
North Tonawanda, N. Y., has issued a book- 
let which describes ‘‘Durez,’”’ a phenolic in- 
sulating product manufactured by it. 
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Foreign Trade 
Opportunities 
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Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number: 


An agency is desired in Alexandria, Egypt 
(No. 27,959), for electrical automobile 
equipment. 

Purchase and agency are desired in Car- 
diff, Wales (No. 27,957), for electrical dish- 
washing and drying machines and potato- 
washing machimes for hotels and households. 

Purchase and agency are desired in 
Bangkok, Siam (No. 28,045), for flashlights. 

Purchase is desired in Madras, India 
(No. 27,972), of electric gold and silver 
melting furnaces. 

An agency is desired in Munich, Ger- 
many (No. 27,960), for household electrical 
appliances and electrical refrigerators and 
vacuum cleaners. 

An agency is desired in Zurich, Switzer- 
land (No. 27,991), for household electrical 
appliances. 

Purchase and agency are desired in Buda- 
pest, Hungary (No. 28,025), for household 
electrical appliances. 

Purchase and agency are desired in San 
Juan, Porto Rico (No. 28,039), for auto- 
mobile lamps. ; 

Purchase is desired in Durango, Mexico 
(No. 27,974), of electric motors. 

Purchase or agency is desired in Bucha- 
rest, Rumania (No. 28,040), for electric 
motors and fans. 

An agency is desired in Hamburg, Ger- 
many (No. 27,961), for electric safety 
razors. 
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